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t ^h4. ^ Ijlo-sj tAjgij) 
d A. L a" «<^L^jVl (3^J O i 

(^VT j- ; ^ (jl—cuJ^l CjIjL- jua-3^ "i t'lj 
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(jjLija ^ Li . > i l (3^J bl I^inl l 
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. IjSUkiAj bi«^lj birtf 
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4JtJ C-use^ou^lj t4 j <tUT1 ^ .>t j*tl 4-i£^^t ^jlUI *■“< i^ljj 

l—A J ^ A t4i.L}LmJ^I La^JuL^ i“. r»- i .. m tl ^ ^ t 4_lJtL.^ 
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4_^LgjJt gLj->Ji 4 ^^^aJLI oLa^Ajd) 4A^ ^a£^i •^^Laj^i 

<">, I g JL^ (Jl>^ (ji c) a "i - aJL 1 (Ja 4 jI VI < a" i ni j»Li Jj—aL:^^ 

a ■ "X ia 4AA^LtJI (JALlA Cul^ 4 jI l3^^aj (i^^JbjJ.a LLsLuu 

. jA.'y a L_aAl Cg^La 






(jJLII oIju 1 LaLqJ 4^jjLl>a d A ^Lua^ C-ul^ 

5JLt.uJLoj 4 Jlui L^ <Ljlj13 CjLjV^ I_Jl^ji .tTu 

if ** 

\ 11 4_Lf it 1^ >> Til 4 JLui 4 i^^LLsj—a 4ij^lo 

^U>-«^j C7^ 4JL4l^i SjI i t ull 4JL:^Ltdj^ j ^ ^ * Ca^JajIj 

4, lA-i-Q L^Li_i_u| CjJL^^-d : ^La . ..^"ill tVl j. ^ iti 

^•(3 ^ CT^J *f^3 ^ 4 / r ir L^jJufiLaj ‘f*3 ^ ® 4jj_tt 

•ul5^W‘>:* Cy^ (jj-JLi-aJl i j tjj\ L^ SjLc,l_B L-rtjj Cij <<i ^ 

L^L^jU Lojl.'flj ^ c-ujfc-i^uoIj (j^jlAII g.^j*i IijVl 

(2>5Ljqj Lo J.)r ^3 4jj^io 1^. .i a! L>iJij i"f tt •^*3 * 4.jj-u 

.Augustus (fjjflUuuc. U <^ 1 ^ O"^ 

3<i Ml jt Lt^ *^i-’^JLp^ JLLal 

in Aj 1 J t tiTj iij\ 5l lU^ t-j^ljdl Cr^ WjJJ^ 

4 ^ \^1 jJI Ii o_)L^j . ^jjj) ‘““J ‘ (_yJL^....i^i,tl 3-^^^j 

(^j^lslj-^^1 ^ S L > Jlj •^1 ^Sj> Ji (JJd a\ j'><n 4 -a-*-u (^yJt 4 j^wjL^lj 

jiji <i "i I III OJl^t UbjLb^jl ^j1 (2>^ .#:l^-<_o JL:^ Cr^ 

«4ia3-u» (_3! 4'‘i <ii^nlc. Constantine ly^ 3^ 

3^X^J ^WU*.U...^tla ^q_u1j lIUj jLftJ C7-^^ ' JL?^ ' "J L7^ 

3^1 I at! Cj1j 3^ 4jji^loij i q^l yi jj-itjoLiJIj 

3Lq^j iJL^j L^LLa£^ CxJll^l jj-ujoL>JI 

J ^' (j.u^-i_juijJtj.^ O^J - 4-^ »>>tl 4-^Ljaj^l 4 .2^ . A ^jji 1 J A1 

4£j^1^>^VI ^<u442] (jhLajj j^l j^\ j^l (|k Tlo _ TV^) Theodosius the Great 

*0^' (j^! 

La_u«I^ ^l^iLjJI (_3^ ^^LiJI 

4 y* i I iiU ^jjJI» CjL>f^ Cajc-i-judIj ‘j 

CjIjL^Ij 4-^JjL^I 3^1j^) (jA« t ljL£ 1 Aj 4 i4.jLMJj^'^\ L^IulIj /wd .X\j."jS?l 
IL^hL vjV I t(VI ^jjA ct^J ^jji^ ... ^tl 

4^^iolj>-j_-ayi jiill Jl-2l^ OlO _ OTV^ ^L_LLLk^j_:>^ O^i X-ijL- j .mi 



6«^UjuiUI 6jliAsUI ^0 vVqIIj |o^1aJI 


TT'\ lt^ 4-^1£LuiV 1 ^ j tlfr>d iu\ 

L^H^-duoil ^aSL>iJ <LuLml I nil ^JjJI 

j. 1 iC . ..V< (JV ^ ^ jgJ l0j ^LuiJI 

^ ^Ij! (c^^^jkJtj (jv ^i iftT Vi ^ji!i5CJi 

fJjM L)li U Cjlj-dJl 

JJuuaJl \jjb 4 jd a! 4_^ljli3^l 

(j\J <.“iJl>. ^jJI ^^Ldojl J^^tjuJl 

t4-di^ Cr^ -^*^3 tj-V lipyI Cj^ d mi i i Ldl 

^-3c_iJl < Ln I M^Vi (jj^ -tAiLi I d ^ ! j ^d in ^>1 

4^1_^ "Hj 4^ljyt o\ _j 4_u-il^! CajL^j .iji^.-lJH 

LuajI >a ■ U ^joi^ / d ^U. /11 ciiij 4^Ld!L]|j 

^^L!l!Ij ^L>_uJI 4^j_jlJI SjlILqJLI " nil 

4_jAj^Vi 4.'r ^111 j\ 4jJJt 1^ dj)rt </^ti (j^ >-4^J * 

t j-L^Jl 1 jij I aj^ 1^ 4_j-aj^_c^l 4JtUI cjj iKoine k^^^SLIIj) (_ 3 _a 
ol.t7i^^^ frLiiji tjjULl .j^^3 ^ud3j^ ct^I (J^^L>^J 

jl (jj^ Ly^ ' ^ J cjLiJ^L! CjVLi^j t4.xdJj-C.I Juljudj ^ji t n dj 

JUJUtiL^ -'■*< *'^LlJI ^LoJjlU 4_L£(jJiJt 4 wi.^LLq (Sj3j~^‘^^^ 

ILuLj? I^L^ iJJL>^^J t|»Vl 4 jlLILj ^K*ij i^.A!i^ \ j ijL^ t^.i.la.!lj xd 

4_j-a£^_cyi 4jj_djLic_J_4_aJJ t^Vi ^O^jULL cT^ J ml 

.a iaI ^^LselJI Cd^^LalJI 


^ t>» ajju t^'i I It ijl^tl ^ 1^ til ^^LlII <"<K »Vi 

^1 . LdLoj a i^tl a JjaIaIu V Lul L^cjudlj t-*‘M ^ 

<(^J.U0^-Lui» 4_) I <• -q ■ " (^jji jL_t-^^1 ^ ^1*^ tl 1 tjUj ^ Ic. ^1,1 A CJj_Jaj 

4j^ ^ * NI ^ ^ I ^ ' '1^ ‘ ^ I ^ t'^ w.^ 1 ^jL3k ljL3h ■ 1-/1 a iSdCUCUS 

I ' ‘‘ L>^ jl l^ljil^ I a ijJ t(j-u-4 <."i.li 

jJc,La 1J1 4-i.4Jbl CjJjI^ I JX,1 i^ 4 (J^ tiiJlilJl O-^ 


J^ Cr^J *C3-®ih^V^ villa llj ^^jJIjLJI LiLLaJl ijxj JiLpJLl 

L_^J^ . .XII ^11^ I 4_^LiJ 1 t^LlLil {Jj I I n If. 





6yDAPO 


( j" t \\ 4 j nWIt 53 j <vU CjI (.1 511 ^4Jb) ^1 

II* 

i \ j rtU fa L^l iinl I ^ tlrt" 1^ t4_j^Llll ^Lc.jJ| 

1 ^ t I *4 t^L£.jJl dJLlj AJLal^JI ^^IjjJI ^j^Jua 

(ji MU 1^1 (-d^lXI ^LL%j <- M -V- t 1 <>l 4 I I.£L^ ^iL) 

iJJl^ Lo t4jl j C^jJI .(-jj-^>JI CjW 

*4 jrt j rt'><tl 4 I j^ll CjLil^lLa ^ l> '>-1 QjJJ) d ^' ^Lo-LtJl O^ 

. 1 ^1 jirt r ^ i jl aG jt ^ j^jja j j^oij iJ'‘ 

t4JL.ma LT^J t4U^uua CjL^j( *0^*J -*^ LiiLu^ 

jf ^ ill _i-u t^l^>>JI « 1 4 -L 4 |4^JLJ ^jjtX 

i-d^Lij j-t^^ 4JLLlflLj (jLjjJi IJLA (_y^ ^"iMiij 

5^ j "Kj 3jJi^ Juu (4^jLiSL^Vt lj)U -w itl j_^Vl ^tl 

* * * 
b^xiLliJl .\t i j ^ 4 f HI l^i.1 <iij„fc.uG 


fciuiULlI (Jjtjt {^ 4 ^L£.j Ca>ij LLo-^I (jl "1 Ml t LdLui 

i I Jd LmiiII L^ Lu^ 4.dLBj^ 4^ JLiSLuVI Ll-i-ha.^ IJ I I 

diL-uilLI (j\li *u *.«ji.' minjli > 1 i Ml) jLd^ ■ 1 ^■*." 11 j 4 i'i'CII *. 1 .g A 

4 g!n*i \ a diLpj^ l^judJ Ljg^ 1 4^ VLj ^_^SLJULI Lg ^ ) 4 in '^11,1 

ijJjVI 4.^jg.^iju 4 HI t ^ nTf'il.i 4-pSJLl 

ig ^ 

(^1 4^Lg^ l^j 4 ^Ja^J *(*•«*» jl! S .a 4 mi i»j^ (Jj 

^1 V} ^LjlII O-^ 4jjLg^ CjLui-ujJ^ L>^ 

*^,i.«njL!j lLUj »l gif (^i 4_j_buJ C.«jJLw t L^IuGSLg^ ! ^n ^ 

t^_y 5 L L ll ^oCjJLj (^.ju ijl ^!1 ^Ljull ^1 .gig, g (J^j 

f^C. tijt^l (J^Vt j! <o1_i^Lji _gj L^ljj -fl jLJj_ftJI fj *»■ " Iulj 



.3jIaaJI t .Utl JJLo 4 g 4-tojLg-g 
IJu-jfcj JLI^ lLUj)^ ‘ ^ j* < ‘M tl B^Ji-olt &L^gi^ I " f VI Jl^G 

(Jj-i-^ GLo t^J<^ n!l 1 JlA 4jj^-*JI (^I ^LiAJyLy \ (JLg-£:V! 4-g_:w^ 

0^ *0^^ ^g-A^—ua->J ^ ^ (1 h®J tSjL->. (. 7 ^ 4 nU “i ti c^LG^I 

4^j_l3l J. I g^l J _ 1 ^ C (jGI i J “yjjjG Ijtj) AI n t"li V ^ Ml |»^-1jlJ1 (jI ^I • ^j l ^^^1 

5j 1 t" I III .4jGij^^i j j ii ^t! l (JjIjIj t4_^Lg^^l 




Ata^UuiUI SjliAall 6. Ill Vi^llg |D^ijUI 


^ ^ j ^ ^ ^tjuU »l qltti f^jja 4i^ i^t 

(jl-^ “v (t Jl^I_a^^ (^LA]I ^jja U JU i ij^ g l^ 

^Loixll jLq^t j j 1^ JL>. \jjL^^j2ja 

(jJuo 4_i_dJj-£.^t CjLLa^JLi^m f^jA JbJLftJI ^ .^LoicuLll 
^-uu 4 (1 Mi?U ^jinli^i »i f. I (jt (1>^ *4. i.ln j ill 

(JP^JucaJI L^T 4-j-d£^l (j-ujijuo du-i^lj .(_y5t-i-ijJLl j_uajtJl ^cLtJl 

CjJlxJjIj TTO ^Ix. «I i .i2 ^ (^jJl I iiU ^1 <1 " y \ t j-nx 

. 1^ Ljxlf. tl-A^l 4^jJua i^_^^ljJLl djm 4jj^irr\m.iH 4,j,«t^i!SL!l 

j^l Ajiil'v {^1 ^ '"cr*.‘ j 4 _ujjl 11 djub ("tin "i ii ^ i.A^ ct^J 

<_4-L>- ^^1 Lju^ ' ■■^tl ^LaIaJI iZj.^^ ^1 *tij<j|^-^ 

^ iLi^M ^Ij^L iLixf f^jA H <<1^^ ^caI*a^? L>:f‘^^ 4rt iii^LoJI 

a 

^1 4_j_xi^^^l cijL-^JJLt jjLx iCj\ J i>vLjjJIj LiiLA]tj < lU !l 

jJjL^t i t A.m j^iTi (J^ 4 Mirt‘< C1 a£)^I *4.xL)^..(uJl 

cJ^ t|^3jL>>1j 4%jiU ^ . j . t i. M ic U ij\^ 

Luaji Ij^ A L*^u>. fJjLA>4 ^Ja-aj t4 j m 4,.<i*ii ^* ^ . 1 1 

4^Lla]I 4xj.x:fcja Ljal .4xU^.AijJl ^1 4aAlAJlj 4 jrt<iiifl!i ^Jl aC-VI 
f.[ aIaJIj 3jLua.5tU i^AJLfl I 4 (j\J La J^L 

> 5 

Jxln i^jA ^a-4il i 'wM Li^l ^A^iSLl 4 -Jlj1 

4JiiJI CajL^^ - (lQ^^^' p Af^lLg* ^^xL-uXt ^ Aii) Lv ^ 1^ t<( ^LlSJI 

^ A ^^itl B^xjixJl I A^ t4-jjij^mJI ijjj) 3 lr> 

.ioAJjxVI ^^LlIIj ljLVL 4ju-o1j 

^aIaJI ji^ 4 ->>IjI ^ ^ ^ ^ ^ ^ ^ IxJ^ 4_AJb>^.x (jj 

|AaVI ^1 <J^ Cr^l^ •0 ’'-*Ljj—aU ^ —J—^ (^^_5j^xV1 

lIIIaJI ^_^JLLlI 1 (^1 3^Li!uVl Ijkx * A9^6^ 

LujJ 0.5^ *—.CjL^LaJlU 1a^ JiJ-jI j mJ. 1}:w 4 j a < M l(^AJj^y\ 
^1 4jjLl^tj dj ,..jlAtt (jLdlul CrfjJLxJJ 4^LIJI (Jjjxa]I 4_udj^ 

(Jj[jxJI 4_p£p^Li-ujU-aJlj 4 jj) 1^ ill BjULL Lli£^.JtA ^jl SjLx^l 

lLLLj ^.jualLj.^ La LT^ ^ ^^Li_uVI JJ ^ V> 4_3jLi_uJt 

.^Ij3nV) ' t ^ QjSJLljU oI^Ixl]! lLLj ^jA jLuujVI LLu^J 






I T i *4 joU t l jjl f VI fj-uSLc. t4j,<fl*jtl (_uij-^t 4.i.i_uiJljj 

jjl i^A LioiL^I 1 ^ I ^ ^ju^l ^1 _jl 11 c.(JLL^o ^IjL^VL 
CiVVl jl t jll 4-a.j.^l CjL^^I Qji - d_i ^ X 

(J^ >‘i (JjjLLaIIj 3-^^_>J| oVVij i4_^iL>Jl 4_^jVl (Jj--a 4_c.jLJ| 
O^.^ i mi l (^jJ CjuLS^ OL&IJJLI aJJt ^Cibl (j^ l-4iSi^ . l^Ldij 

CjMjJlu «r<l'vjt (.7^) t<L4^jJl L7^ 

.(J^^yi ^C^5i-*-ul JLa£.1 (_yl£. ^ -IjJ^ 
^Ij-£.VIj LjVj-txi^Vl a\ Ml it 4_jt£JL^I CjIjjVI (JL-ae-* ^jJ:J 
j^LjJI ljuk ^^‘-^ t4^jLiSL-oVl j^i^l juu (j-ujL-oJI 

4-j^Lj l^j_]l 11 ^I aAJt cAdJiulj .^Vl Jjt 

. Ljj^.^ ^ rt 11 t LiiaJ I 4 ^JU^LujVI ^^TiSlU i .^tl 

Ja "i ^ 1 ^ tjL^ tjlj *^M_i-uyi La j f 1^ ilVI ijjL-^i ^liLcj i^t <3^-^ 

(JJO (ilj^l cilLiAj .A^^L^yi 5jLtA5tiI 0j>^^ L^ oVVl (jiaJU 

JI^J 1^*11 ^1 1^VjjL) JjJU CjIjjI 

i^jja ^I^VI ^Jub (jj.d«i-cuJLl 35^ 

I ^^jl ^ tlr\ .4 A-d, 1 ’ll! 4_4 jJL^1 _ 4IJI J^L^ ^^yA 4_iSLL^I oV^I 

aioVVl I> 4..U3LJ1 4-j.2j^-C.yi CjL^3^t (j'LdalcJLt »1 oitti olh'^^La 
. LiJj (J-*^ ^ CjVVI ajjb JiLa Lt (i^u^jtJI 4 jLII (_ylj Ci4^^ 

cjVTj 3-^ 1 1jl-i-Sju ^JlS^V 1 ^jLlII CiL*mi Li>.j-c. 

1^1 (—V LijLia *4 j r I flai^Vlj J iH^l^xdJI^ i<LuiJLl ^ aI W!i 1 

3^ La f^l 1 ^ '>JjL iOLfuJJLI ajjt ,^ a\ (.dL^jit 

tjl (^tJI 4_jkjLij CjULwoVI o'jJt OjL^ .\ a'oi . ^ ...yt j_trfa-*JI 

• L^l 4J4 ^J'T ' 4 ^4 Al £jL^j ^ ^Lgitll (^yA IjL^t 

^LJI tjijLi2lll djuk jLfLut CiL^jLxA ^ ■ -j ^ 5 « j"^ l 

iA « rtit.l ^1 4 ^jL^I iZi[ !l Jij ^iL-oVI ^1 liJUj .^^^iLduVI 

t4^^^LL4fyi BjLix^Jl 3^ Lt^ ^ 4-2^1 aJJb JL4-d 

^1 .^Vt ^Jlait 4_aj^_jLlL L^Lc cJuJLjJI (jL£j A ajJlS ^ V - t J tj j^ - glMi Xl 

1 <j 1 n'fc ij i'">i «“ij^ ^LaJI oLldUlt aJJb (JlJLal£[j t.tJt 

4-^Lu CjI oVjLe^ Cj^Il'w -1 La jjLij 




ffcjfttUiiUI SjUnail yA Vigllg (D9IAII 


LaI^. <UuLiJl 2L%-uLali,l 4jL^jJt ^JlA 

c/'^ Ly ^ ' P^rthiu-fis I ti j (jl 

A ciJLjJt ^j_flJ! (_3Jlj_>. _ Ij-i-i-l 




>4.^^LuiJt 45 Q.aJH 4^^^^-uiil 
cr^ *^(3 cr^ ol An A-jJajj-Ly\ BaCtfia iXL 2LS1U^ (j! VI 

AVI ^i_>J| l_^_L.u_iujlj iParthia L^jIj 4£Li4jo ^ c^jJl 

j^j^ <-u sj V^ «ull (2)^ I«AJ t l i^jJI Oiodatus 

l*in..V a <,*‘M JlJLi^j UJ **' J > L^J-^ A^HoXI ^JlA 

i I^lA.I . 4^L4.JiJI ^Jl. 1^1 La iljJuLolj ^ i^jtjtj 

4_jjj^^JL^L_lII a^LLo-ll ull 

4-i-i.uJ(JLj Lj^Jj^Li <L^^a! *^c 3 ^ ^ * 4_i_i_u (.iUjj t4.jj^tjlj CjI ilnLd^ 

^^c^ujJI t4.-i3»lj jLI^] 1^ 1 ji.uT lx^ Lt^ll 

1 4,^'^Lj f^j-A t lr\ I ^^, 111^ 1 Ir^ <-o^VI 

jiS^Vl jl Mi"tiV ^ jj ^ BlJlit C^L^ L^f VI 1 L^Jb^llu 4 IjIflII 

cIjI^,4A..1j*lU (Ji^i J ^Lo^I L^j i ^ L^>^l 4jflji^)^j (jJua , c^^jlII J 

2UkU! ^ 2 l-^V 1 5>--il f I *>l JuJU ^ij^JLd 3 JlI rt" . ..It 4 ..jjl^jL^I 

^LjLuuJi^-^ ^ \3 ^ ^ Susa 4-^iuj^.u_u <LLijLja La^ ^ i*tj «L^Jjal£!j 

juu a^jJJI ^ ^ ‘^11 (^yl£~ Scleucia 4 ,^jLuj 4Jjjwaj 

^VL... a a ... cJidj - a 4 V1 Sli jJjL ^LauIu Lj£^-a3 
(O^ljLt (^J_>-l ^_y3 ^ ) "^0 4 Jlj-u IJl-o-C. ^L^jj^l Laj^-qJ (jI (_yJJ 

. I^jIj Lt^ 4_i3ijujLl 

j^jjLauaJI Lj-<-uT 1^ Cj-aSL>. 4 .j_5j^-C.I Jjl^^LiVl 

il-La-xijl ^*4!^" w.a l^\£j iJ^LjJLI (J^ (_^L1J1 L3^ ^LuJuo £>-« !jl^ 

^j! (_yJl JuljJL^ jJttJ Lt^ 4 g iXL^ tillj Jl- « -J Cu^c-j^l^I ^j-aLjwj-j ^j! Vl 

' ' ' ' J 

Aj At I a (JJ_aL:vj_j c<1t <>>.->.J *^(3 ^ aJuui (jr^LiVl iljj 4 

a jaI a\\\ 5Li_>Jl ^jC. ^^^-aII CjLaj_LiJLl 4J^ (*^>11 

clij ^ n. JL4 C)l J-«-^L^I 4jt VI tL^JV a'i till ^Lil L^ 

a a ^ »!1 lLILIa Cu-il^ 4ol LlaLi^ 

. jiV'y a t_^l j_^La (_yk. 







CjIju iLoLoJ 4jvjjLLa ^ ^JL> ^ 6' 

4,1 mi < <1 Cjt-iiXL^j ‘^'3 4JLu/ L^ 4 .jljLj CjIjVj L^LLuI ^ •% 

* •* «» 

\fi 

*(^3 ^ 4.( (lU “v Ti'\ 4.( (lU O-iaij ^-JjvLLa^^—S 4i.J^lo 

<— c.^ i trt,< u^ 4J^1^[J1 djl__i i_uit ' 1^ • 4J^v -^ -t ^i_i ^***jj ■ * 

^LjOJ^I 4 <^^..i 4 f^^y3 L^Lui ni Ci.t : vta.i 

(*•3 ^ (jr^J *(^3 ^ l.^JJ..A„<aj ijlj^_Jlj j T * 0 <luj 

^3 ^j-c. ^iV “li f^j It i^^ii i t t »1 (_y^ L^ SjlcL^ ^JD t"..... <* 

CiSt-JL-UD IJ *^3 (JjJLdJi j" I llVI 

£^SLcj LjoJ-I^. ^3 4jjjJe3l^ I al L^jj ("t 'a- i »IJ *^^3 ^ 

.Augustus ((^joiWj-ujt 1)> L_*-aJ (_>^j-*Ji ^Ijlul [jja 

^ Jt ^ 

3^ o>*^^ lt^ jlIjoI 

t;jg^*,A^ti Lxhulj t^jl 5l iTj^ cj^-jl jJl ^j.>> 4-^jJiJi Ljj^l 

4 J jJi ClkjL^J . Lj^ mj t A m T1 3^^ 

A '^li ^ftSL>Jl (Jli ^^y3 oLi^l 4.^4-m <L-^j\.jJI^ 

CjJk^l LjbjL&jjl 4jLai<,ii,ll .&1^_ui JL>> 3^ 


.4^Ld!Jtj 4 jjI'^" itl oVi 

«4J^3:U» (31 4j_4j^L£, Constantine .<a 3^ ^ 

^131 Lry>^i .«4 jnUlUmrttl)) ^ojjjLj tiilii JL*j Cu^^c. 3^^ 3^ 

3^—4jji3^3 } Cy^ *3"?^^ l 3>"*^ (j-itjo\_iJij 

jLquIij ^"<"<iai jjuijai^i 

jfSlJl (j.41^ j (jL^J .<L^_ulju^I 4-^Ljaj3^ 4 1 4 ^ja 1 j 


3-*i^] 3^JJ 33^^J-y^\ >^* (f Theodosius the Great 

3 6-® 3>^' 3^' 'A?-^ 3! ^^j3* 


|_j_uitj (jL^LlII 3^ ^ d'v ' '* * Ij <(4 -lLu 33^ f4-<-uG 

4^ '^ii.uAtJLl 4J^jL!i» ^eifcjKj iZj^—i—ju^\^ kS3 * 

CiljLoJlJlj 4-^JjLUi 3^3^ (J^« t IjLC I ■4;! 4 t4;LiU^^Vl L^oJlJj t« a j ■ 3^^ 

Ij3 ^■*‘^*3 0 ^ 3 ^^ jj Cy^ ^^^3^ 3^J ■ 4j3*“*-“-*^^ 

^L-fau-il (jl-^ \ A Oi o'\o _ OYY^ (ji jr*! ...^ "w. 0^1 .‘ *“1 

33^^ c3 3^ i-4i^*^ jj 4jln 3:3^ 




<kjoil*iiUI SjUasUI a,... |o^J|jJ| 


f.\ oLo “J 1 oj) (jL^ 

IjJLicjlj ^ '\'\' ^Lc. ,>Jl |;wLq^ Ij^j iial ;j-u^Vi ( 2 >S[J i4JujJLl 

(Jilblj 0^1 ^j_j_(_ul_j_*JI ^ 1 ^,j» Vo ' C^-5 * 4 _^_jloLc. 

4,^ ji‘^Tl ^^JlU 4_uI>L3Jt 

(V 4 1 ^jiLLo 4_«a^L£: ^^SLll jjjuu SjUJu>Jl 4 JjjJL 1 "JJ «^m ft 

p ^ “l Tj jJ 45»i. t u Lftlii. 1 4-J.i iil^Latl djL^^i .U>i A-fc.U CJJ\1 ' '•^3 

Ijji JJL^ ^1 4*^0—m All LaJl-»J . Lj.J^-^ I—aLc. I II a 
*3’LiA 41 a i<*i a Lfcj a:^ ^ 1 jA-cui ^ j . 41 A / M 

i_u^Vl ^^ 1 I »1 <11 ^J1 ^ i <^j ^^Luj! ^j-A ^^lliJl cJll^jJI 

I tiU ^A-4^1Uini IJljI ljJL_ULj_tjuJ tiJIjjVl < <1 all 

J ■ J 

Cjj-Jfljj l4_A:xiLj-uJl jIjJlJ C<.,-y-Aj j-.» Cl ;^jL>Ji ^ 

^ YoA |»lx. (JjjlII 

)JlA 1 i a^,j 4 2^^_4luL^ ^3^33 ^^"^3^3 3 * 

^LuuI jl^L^ jLiiilui (jy^3 t(j-Ai-»JI cijl^JlJI jJaj ij-^f i>jL^ 

t,M4.^ifc,"t^t^ .4_JLdLiJ{ jL 2 rtH 4 -uuJlI^I ^a 4_i^aA1 <Ljv^JLi^ (LJ^jSLXI i^l^^Jlli 

*(j.Al«Ji J^LiLjJUZW J^J~A tlnS 4 \ igU aMI ^^>Jt_A 

JuL^JI ,3-^^-^ •_4 ciJJj Ji_ftJJ t JuLi^l .. 'VJ aI-uI \ _ 

^LaJi^V ^ A ^oAt t^ijL.i-} 1—A (jjIa 4i L-I-Aill OxjL^ ^ a ^ »4_^La <!uJI 

JLftj ^ ^ j LuJl! 03^ LA 3 -U 13 .(ji i^Ti 4jjl i*iH 4.^Laiiit CjLa^LjiJI 
Cj^\j (3j3^^ 4_cLLu9 CjVLa-a 4j<j .^W Cjl j<4“< llj ^^LlII (Jl rt*<il 4 iAi4m 

.4ajO^'Li_uVl (_^| aLi^a^ijhJI^ 

(jL^ i a 4 4 j\a IVSJ L^Li„rf Iijj I ^Jl-4-i^ 1^ LaI 

aLl) CjVL%.a 4-l^Lxj (4^Jl 1I 4-i_uJLji^1 4 .^Laj^1 CjIjL^I 4-i^l3.A 

• d)1^ 33 . ■■ )^ J 3 JLu,iJI 

4_Aj-jl11 C^J:? lJ^'^ ^1 Ajj^U 4^j|^—4 lIJUa duL^ ■ * ^ 

f ^^-44 *(j^.»l.i tJll 1 ^ ^-"iA O^LJI A.i i S 'il lj 4. J aI a JI 

443 - 4^1 3^5^ lU djL>» 3 “ rtil JLLa ljjulJI (j\-^ JL^A t jUi.i *^tl 

aL^j ^3 (Ia^I^j ji^'LJl ^LusjV! 4,1. \033o^ J t^ * -^ 





^jL (I't 4_4^L>> >■ iL^l .cUu^L^ilj 4-^Lltj 

ijl J-JU C<_iLS (jy^l oljlalLoVlj ^-JUI ^-Ul 

(^pa^Ljuu ^L>Jt aJJb 3 ^ '£j* 

4^^.jLlt 4j^! izA^j <4j,ilr Vi 5j.^r: ^^jlJIj jk^4_L^Vt ^ i <^lj • J 

4-il3l (j1 ‘ol^li *0^^ (J^ 4ji->ii„U CjLftlJi 

^iSj '(JJL>^ 3 jljl) lIUIl^ dJlaj ^Lci^Vl 4 Ij < nj C<Tr-a, i^l ^JLA 

c^j-nJi jtj-^t ^jSLi t4_^v .jy\ ^jjji (jIsLj-u 3^-j.jt 1—^jj-jijt 

> 

^j-wLlJt f:". Tt 1 A / n >3^ a 1 t tj Jijt^^ ;t_d C-u^a^Lo IjOi 

(_yl£. tLoLoj (jjijLjtm w^^LuiVI ^Lc.» cjj-*JI Ci^ t i-^tj ill-ai^^jj tjrujLft]| 
3^ I 1 ^ ol ji4l i4ju^J^1j 4^^-tJl ^ji^_3Ji «L3 j ^j^ 

cJui^lo t ti 3\! ^jrt^olMJLl J II rt'tlj 4_^J oL£.L4_:^j Jj) ^ jilj 

L7^ 4 Ml ilj QjJ Jj,i3"li ^i i .ili 1^ ^aI 

4 jlf dlif i^y ^l..a.:*->» 

^ * 

. 4j^lj ^jJi Ij flJrt'K Ul^ ^ ..i t.^.li t^lS!fljil 

3.3uJLi 4_^^4_uuiVi 3jL^iJa..AU U^j 

^jbjJLt d^Liil 4 ai,.t*i!i CjJJl>u^ ^lO~^V| lULi^l^ 4A.^]i^Vt 

oljL^VI j^jdi t^UoAJI j dj-aLJI 

Ijjb urtj ^f l^f A jjjuJt tl-Aj)* t,4iuil 4^L3!Jf 

4 «t,Ifl'iitU jLjjt .4^L>J| 4jjJ^^ ^jJxj 43i>^!xJt 

^jja j-i-:>Llxll ^3jtj Il 3..^ »i3i^Jl 4.^ nljJlt-til djLA (J^L>. 4..c^^)3U 

<4_%La 4 ^J[^jl^ IajI i"tf.lj t^^LufVt dJuLboJt oLdLnfJt 

. 4tr^4MtVi aJJh j^j.> <Vi d^LJf i-*AAiUTi 


<^lnitt JL J tej 4 ^ f jJa/II 4-^jx^ 

\A\ la^! Lij! (Jfi-C, ,.X i ^Llll UY .3^ Uitt aJLA ^ A.l h i 

** *“ # 
tju&j t^ 3" < .1 a Uj^ 4 _m 3~i?tj f^iait jtx'iclj i4^JL>Jt 3^uJcJJ 13 jtr> d^iji^Vl 

^jixJi I I «i 33 (_yJI 4j^Ld«Ji ^>1-33 4 ^.aUnUj (^-jr^^Vi (jl V 

4j^j Lt^ tpi al«iiti tj! 43 j3'>^Jij .4Ati-><tl 



dk^ULuiUI SjUoall Suuf^uL^I^ 


^LL%j *)} CjL^Ji,! ^Jl^ (3.^jJI ^j)~i'^iUj i rtjM^"i» 

(j-SLJ tj-^T t a] j_fl ( fll" V" iJL>> (^1 

• ^l^JLx V 1 4j tdiLo^Vl 

0j^ ^La (jt wj 

9 

4.^j^jkJI 4 Kl V~ i,iii (j! t^Lftj fj^ <tl) iiUj cj\ aI ^ilj 

(j^ Ljjii^l ^ ^ LLoIj Vmil ^jc. L-ollstj (4j3.ji^yi Science) 

^ Ml f ^^LlII CjI— uoljJudlj 4jjl fl A i^qlAil J-:!-^ jL^VI 

(JAJiJ (Jx-uiJ I A>.riC CjL^_ilua3 

JLa Ll^j{ (J,QnMn (.dlAjl JiU . 1 ^ A j i« 

^J) ^ dll ^1 ji^JLM p ^ HI rt*4 »1 »U11 j . 4,A-uilAHj oLi-^Vl 

4 jlaOJi 4 A.A.u\Ali X? (_^iA V*U 

i^jJLbo ^1 (j^j *LdlnJi jt t <Uil c^vj ^ 

I« 4 ^^Luu 1 Lbj^G J!lj4 LqL^j i^LJlaJI i^jX 3jjlj«-a La jl>. ^J c^jL^ 

o^) * Lg .».4j 11 iiiij i ,iir? (^jJLi \jjt j? Vi 

cJj L7^ jLlIl^VI Jl^Jj ^ J ^ ill 

1 ^ ^J i ^ ij t L_S .L ^^IaJI jJjaLtTi.i Ljj? 4-AljLim 

(JJ J_>.m 4JU-^J iJ-«JtJl <iJL^ u3j-i-g 4_:>JL*--a ,^f ^jV njCuJ '*ill 

^ ^ < iUjV (J>4^ L>^ ^ ^ |4J »^i '>'1 HiVl 4 l:vjJ 

.fc^LSHt Ijla Jijj<^AIIj 45l,tjll JL4£.VI fjlh cLlo^ 

l3[^u!IiVLj YYO . Yoi << ‘*^i aAjLAJI LajL(£. 

. Llx4^1^ i4ill ^^Liu Laj di.Tt^ (jLo-SeiJLl 4^jMj jl Juu CjLuLujI 

# 

lJua^j 4j^i^l Cuse^ L>^ U^J “ » Ijli’iplj) 

4iJ1 aLA La t M ^ l.qfLj t4j 4l "i II CjLc^-^jIIj *»iil ^Xc. \ t",^ 

^JlA JI 4 J i ^i* yj^ ^J-li lUjKV"^ \ g *4, LA ;jL^J <a^_y.a —'^ Ul t A LI ji-"ill)) 

jojO-u^ ji S-’Wo^ J * ‘"‘J ^ (jt gjg a, Utm oI^^LjJI 

(jt "J V t4.j^LlljJ * Ijl4i (jLiL 

(jCoJ^Jm 4jal..li Vr<nil t,o-i^i.i (3^V Ct^ <LLft A ^l ^^LtiL jjLiu (jt 4 < nA )t < t i 

frLil (jdjlAgi I ^laJl 4^ljJLi (_ylc (_^j->. JliJj .SjjjJLi 4l:u^^ JkjjL>»j SjLcl l ugll 

.(((JjIjjJI (^t» ^gj^L l3jX. 4jI (_7J| t4AK‘ilLj (^^xu Loi^ 4a^L3-j i^UJI 4 j gc 



VkovSft 


CjI j <L_u^_C J ^ ^ cLIjLc. aSLoIj—^1 o^ 

(J.x4iJLuij ^jJI iQiU ^^3 L>^ jJL-^ ^^ Ij 1 

** ^ 

(jL^J j ^ ^ LilLiiujIj^ 11^ i * ^ 

IV ^ |0_Ajj_iu ^jl (_jJJ l^ix^jj lL^ISL^j 3jI^^ ^^jl3j *tilL^ *4SL«I^_J1 
4 SLoI^)-JI aJjLjlI CxjL^j a*T L^ ^" X 1 (3^ Jj *-^*'>^^ uJd^ 
CjLIJlj ^ j-uIj ij\^ Lo^ iA.i!ajj^y\ 43L2uJIj 4 »i nij 

l£JLJlA CjjL^ (^LUI Cj->o 

. 4..4:^j7iJ1 ^4SL>iJ 4j^jl1 i mTL-uIj 4.^j ^jja j^Laa 

jjfcj I ill I all (j'i- 4 -:wjJlll (JjIjI jjjo V0*V Cj) 3tl jjL^ 

4.. » iJI «4Jjajj 4lj i^)> (^1V1^ tl 4^1, j Vll l1iIjI£L>J 1 t^l " ^ 

“ ^ f " 

L^U^LdJJ (^JL^I |ji>:j! 'Sj^3 i4jij)l^ ill 

4 j A\jJ:.y\ CjLdJj-oU (Jjl^Vi (j^ Jl-c-jc-^ 4Jul (jL^J . L^JjLua^j 

Lillet |> J I ■'^ 4.JiJLll c—Joil^ 

(^jJt (( Llai Ai \ I III!)) ljLj^ I'-Vj t ^ Jjl (j^J 

.4j^l3n 0^A J^j) IIu^:vL 4J^1^ (^JLI^I 4rtH«^ 

^j.uLuji ^_ji£> 4.^4^^^3il cloL-uU f^jja A* ^ _ VA*V^ Jlu!u^I (jjO^ 

Cjl^jln^tl ^JrH^ CxjI^j . L^^i^ijjj 4-LftL^JLa 

4-^i^^ ja ti c. A'jfC Lc^ t3^^-3j!j 4 ^jd f. 

4 \i «iii^ «4.aSL>Jt Catc-oj^Ij . ^ . .A * > t AL^ 

(jrysi (_yJ] 0^LL>.1 i 3 t.it Tr 1 ifllic-A-iaJl ^ya CjjL^j i(2rSH^d}-:!-^^J 4 jt 

4_^jL^ 1 Lqj v j.3-a t 1 Jl^J JLu^jJI i L^jljl 

• j 1 Jju ^aA^G dJjK 4 j jjl.t".AAil (^jJI C-ticjjj ^ fj.ua^l jJt 

^^jJI ^jl_ 33 tfLl 3^ * jl_l_JojJ 1 (JJD^ *35-^^^ 4 3 jl ^1 ^J^ 

Lo^ 1 ^ cxjI£^ t4 joUii ^ 

gjl—LO^ i ^2)SL4J t^jjL)^ 4 ,.a,iSLa 4 i.a.fauj,a 4 .j4^L>AI CiJ * 

.4lul^j C4>o 4Li-uc3Vt 4^ft.L»Ji 3 ^-acV1j CjLq^^^Iiil Cijl£^ 

L_*GjaJ <,<i>ijij Juq-^ij JL^JC-A L>J (.^-^>-^ 3^ (j^J 

(j^-aULl 4 jjajJ1j ^^Ltil ^Lc,j jjj c^L%-c^f l^jLj 

^ * ** 6 

^^.aL^U L3^I^_aj 'jjl^ 1 —}£LLb ^^^l—tfit ^4-^^I 3^3 »3 ^^—JuL a ^ O ff 31“^ Cj^3 



6 >^UjuuUI SjLasJl buur^ui^lj ID 9 IAJI 


i A, i /r.J .4-d^L^l (j! Ca^J 

tjl.<t^~ I it^ 4^. ^> JI c".Aj} ^1 i uj! ^jJl 

aJ 1 1 t^LjK I i ^ f t4_^4^i^Jl Cf O^ J—»jj .^4^_4 __iJLu 

^ ^ IjD •» I i^] i4 j'uJJtj) J 4 ^LuiJL1 C^i Iq mi 4 nl~ V A ^JjLtujftj 

I I j-Lii u-xjL:^ *4^1^ 

Cxdj ij frlg^rK ^j^ur> 4^\jl j^ljf JL» a >o ^^jju^tj 

• udl^Vl pjf 4a2;i2;>Jl ^LLxLwJI cAdlul (j) 

f^*t i J> ^1 a\ ^ I < 1 } (2>J Cj"^ tjl 4 C .Vl tjl 

l^j£, t,*'<^.lU ft ^Int A IjjUAjua^ JL^J i ^_^j^;jl11 ^4Jjl!I oLAj 

CjL^JJLI tfJLft Ji^ c-A^ 4^1 (JIjIAjlj l^luijlj i^_^tjLaJl c^IjSLJI ^J1 g.r I 
(3^0j Cr^i z’:. ^L2 I •XA-^e^ o! JLSj? • -il'^ Cy^l 

JjJjo 4io f oljLJU 4Ajtj^ JuiC \a 4 ,Tr a C^lj jj_^_AAI 

1^ ^ M( jIAjJ 0 * * d^^y\ jLuilj . JLo-Sfe-^ 

L^Lal ^ . ..1 ^LoLuit .4.^4£1^AI O.J) ^^ 0^ 

a\S* ...tl JjQl^.aJI (4 ^Lc. ^ j ^ CjIj 4tj.i^t 4-j 4 !^ 

p j ^ i4-U^UlJLj L^LiJl 4JJ 4.^..jJL^Vt jLq^VI 4i£.LA]l 

t^AljU3 p^l jjI i/lll J^AjJ , 44^4 4^L£1IjI VI 4 Cr! <uA*)Lj 1 IjJCjLjt 

(3^ p^ ^ (ALlAJl^ cjIjlXL^I t*'.ii4 wi 

i ju4^V * ilf.Vt Lajl^I <(- \S3^ 
.^^LidAi j « Jj'snII *^jLAI oWlj 

m 

Ij dil4 l^t (jL^ JlA^ iOjS OjIj 4SLa L4!^ .Iji5r<!i 4 I 

.5 A . .A Atl cAL^ U,j 5 4 j. I ^tl j^ljt SojLa^I 4 j 4 -y Itl oLjLjlA 

pj CLuIj i4AiLi^j| Jl^LAj jt^.d4lAuV 4 ._u^Ll^I (po^JuJI ^ Cjlojualjpt 4A4 >jlAJLo 
t4jjl ftJUU L^JuLS ip^LJ%JuJlj olj 4.M^JL4 f^MJJu\ 4JSJj t^-Al I m4 ^ J ^' I U 

JL^4-C1 P^M 4 cjv L)^ O^J ^Lljf ttfji rt'vt (j-4 tjl-itj 

4..j.juoljpt 4 .-lmJLx 4]I 4 4 j ft JL^4^1 Lr^J ^J (j^i V j 4 nijt 

■* - ~ ^ 

^ j .i. 1 * A Cj|j_Abj 4 i^aLa* «JljL4jlt,4 .UTI 1 <> c ^ t^4 < L5vj>iSAllj 

Lftjj^ dJaJL-:^l 4.jj(^—^1 ^ _t —All JJ t H 4j^JaAj 4 -^Lj CajIj 

' 4..jj^^1 4 4. . ..^tt ^jilajij ■hTI 


NnvSft 


'W-- 


JjLi J-uouaJII ArtjlV.il CajIj ^ ii^tj JJjJl ^^JlLI» 

A^U^-iuJIj 4_wj^-C.Vl f^jC. 4jLa:w^ C*I-a-uajj Ju£, i^Ji-iJl 

L4J^ ^jdUi \ L^Li!^^ t<(^_^ln<ii '^ti» ^jui^-^-olLu (^Li£ 2-».a'.a 14. ../) 

-»<ti LLl^ 

*t^JT4j<tj^1 (ill fjuu^Vl 

^>^tj ^ujiLlJl (J>^^ C7^ bl JLij ‘ “ j C^ 

(jl^j dj-j->Jl Cr^bLp-fa] >A5 

Juu 4^JLlSLuiVt jt 4Jaj3^ ^1 j^Li-u LcJj .4-ajjukJlj 4-^lj^..ui]| (^ V ii ll l b.±^u 

4 'i rtj^^c,Vi (>2jt 4jl^ ' bl JLJU 4^ljjJlj S^5k t ^ «.Lua^ 

(Ja-^ t^ rt “i HI 4 (Jd4^1 JjJa-dj . jIjUu jj) bjLc. i 4..l<r 

#! 

uBj-ut cdljL^ ijTT (ntij cIjIj i>»LijJlj cill^lj 4^ ...tAttj t .,Uti VL^t 
ULj 41 •>■ I *cj)'* ‘-“i 4^1 Lt^ 

(^5-^ (J^ 4jLd ^4 j 4jI£j^ (J\j Jlj^^I jJt 

c 3^ - <4 U^J 0^1 C^l 

4^|^l .4.iJjjL^j 4lui^l^ L7^ 1 »^^f. ^Lu9^ju ;J 

4 j -wU .jjiiTf t ^.l fllj VI (JjLjj ^ ^t V) <4 jLj^ ^t4^Cr^ 

4^J[|uuiA ^ ^Ja>iJ 4 XT i4_ula]l IjU:^ La::v^l>a ^jmj I'v ^l£^ i 

j)Uiiijt 0 IT^ t>»ljjJij ^■i.,A iiiirtll bl^l 4^ 4i_4L^ 

r- OjL^ (JL4£>1 4^4jI^ '*- • 

^LjusVIjj .4_lj^^jiJI jI 4-^lj^UduJl 4 < ii rt.fi ^La 

cllijL^ .^jj^j4.T pL^tj L^lj^V CiLqJl^jb i>tH 4_:^\lu] J^4-u aJJb 

if-y^\ 4tj ilnj t(jl^^l t .iln Uul^ 1 ^ n 1 ciL>^^ VL^jC.! ^ Jili^ 
^\ ^ LJt\ Cjy^ t^qLuiOj ^Lc-j (^} 

olb>- 4 ^ 121 It a jl^^t 4_3e_:vLijl 4Jj) ^ J 4-a^^.jLJI 4-aL,S*<tl j^JL-dJ 

4jI^ tdjL^ ^j 4£^ji^ulall 4JLa l^lj^lj . 4_^i^wttj 

j^l ^ i 4ljLaJltj 4_^^^..>JI ^_y^>j..L^jtl\ 4'iji 1 ^ 

^j dPt) • 4^ ^ JL^I (^L^ILcVI 4 dll >11.1 iJIjUI 

^jua ^"4.441 <nl 4 .ajj.^I djL^j i^L&JLl ud^Ll4.i JS^ tAjLa- rw ^ 

.4^LiII 


4_t 


S^UjwUI 6jIiAaII Km V*flll9 (D^ilUl 


U!^-^ ^ J i (JLfl-cVi 

1 in 11<^ j, «*<ilJ 

C.4^jJI >! jIjlju J.4-^ .^Li^ ^ d I i ftj 4U..X.A t n a J^J (L^jJ 

^Lc. Lu^jl -(yLi^ fJ^Ld 4jj ^<"( OaC-Ijij tLo- 'w ^ILa^ Lu.lU 

CjL-oJJ^ (J^ t >T tJj—^ i5jl^_:^j_4 4ji 4_:xjj ^j>>« i l3!^ ^ ^ ^ 

1—4-^ .^ ‘ ‘ liLa^ o -5 ‘ cy^J) ^ ‘^Lij 

Ml t4 j.lIo cliLcj-ua^-A 1 ^ A 4_L-uc3^f fjl 4 r VI IjJLc. (.oJt 

^Ltjujj (((Jj_t^i)) t4jxla jJjLtJuj 3 jl^ 

^Ij ^jL^) (jlj-^ *^.* cIjVL^ 4^ j t II nj 

t4^JU4 L^LLS^J OJ) ^4 '^1 JL^J 

f-jj^ (.^ C^] *^^ (JL^g Vi 4^4^^ 4jjl^-ja frLill^ 

*0jJ^ {3^ ^SJ^J L 0 L 43 CjL4^j^I 


fijA,..lAt< cIjLjLj^I j^t i I.t^f 4 

(_y^J-4 tjl ^1 SjLiiVI j-l.i^ (1>SJ ^^j^j—iluj CjL 4-:^^ 4-juoli. (CxL^yij 

(jl ^jSL4JLi O^J 'LT* d T ‘ c3>^ i 4 J ‘4 t4.,i,A.AVl 4 JlJLj (j^j^-uaJJI ^J ^ . 111 

V Lut 4 ^ ^ > 4—4 :wj_IiJl 4.^3-^ ^Ll^t JL^ 

# 

uflj-j-oj • (^J~^ jS cj-4d!>-^l L>^ i^L^ IjJ L-0 ULi-^! 

^l_uj^l lLUj (J** ^ aJJt Q^ajLJil cjLjSLII ljub qja 5^-i VVi t^, nil 

>4^L11 4giLuuJ1 t alli 

l^jL>iJl U>^( ( 4-4 ^jIJI Cjj-4Jj-uI 

) Qji 4-4SiL>- 4.^.-ii>Jl ^jJ ij^-^ ‘^'4^ 

uM-Sj 4^Lyu^ (-jLl^ i .L7^ 4_i-jSLa (j» [_P^ 

Jj ( <1 uLi Ct^LA^ 4w4-^^^-^i (jtj (JjLdJl '(Jj} 

- *1 ^ ^ JL5 ijl tAJol III n ijJb ^cJvjVi ^ j <(1 tf "li 

Sj " a\\ ^ 4 ,4 ^U 4^4.1«Ji Ji 4 g.Vi ^ -4-:^ C*jLS[ L1 jj_5j ^ \ * 0 • ^Lc Jj jl^ 1 4 

^1 CjjI ^ \ i .^Vl 4aj^^_jLit ^^g'.Vl ^1 .4aj^^_iJI 4JjJlj 43-Ll>a 4._u-ui.ui^l 

Ij ‘/^j ^ qt ■■41 frl.4.ltll (jl-^ ^ ^ ^ ^ "‘j1^ 4 j ^ VI 4 j fti*!! ^aidjLll 

^j^ ^^Lxg.1 CajI^ 0:?*^^ Sd>*jl (_^1 SjLi^l 

1 d^AjuLi.4 4 j aj^^^Vl 








1 


^ 1^1 


^ ^ ‘ ^ ^ ‘ ^ 11 
tljljl (J^ 1^ J I ^ CjI J l>vLjjJj 

^1 JSljL^I ‘- ^^‘'' ^ _ a j j ^ * ^ .j^JLjlVl 

j* >« 


Ol_J_,,(,» t A—III 

VJ . ^.x.se.M.*.M.^ ^ ^ 4.jjftM-«-uyi 

t ^ l^j-aJJI ^^^SL4j (JjI jlj^I c^jl>>] ^1 
^L-jlII I ^ ajL^ (j-^1 (jr-^J ‘-^-^J^ 03-^ Cy^ 
** J **' jjLi^JLl (jl iJJUj >I 

" J 

^^Llll 4 ^^aJI 4jLUt Ci^ 

4J^I ‘ ^ ' Cj* * ‘^ ^ ^ *“^ * 

<".t^ .*. 14 ^Ij^cijJ 1 4jiiJt 4JoL.ut^ 4j 

^ ^ <(__j_“■ CjL-cuLu^xII ^h «_ A 

LLjJ ((JlfLlI ‘ ■ ■■ (,^1^ .Ao^jj^yi oijj^lj^l 
((oLl^jlII )>j <(J^jL^^I» ^^Li£L! oL^jw^ 

Ht^i Uij^ 4.11» !j ^Euclid ^^ j ^ 

« jjl_>JLI J.^iJI))j <(3 jjjl_.,>iJLI ^ « ,.. < t i 

iApolloniuus of Perga f^j^\ p-^j) j‘>>J 3 jV 

,^^1—wi ^Li_L^t IjlA ^J a a . «>t!l ^»-■ j» ( 3 ^) 

IjL^ l)~*^J i4_j_A^t_wVI SjL-(.<a->Jt 

. PJJJLl /t i 1 ,5JJI ^1 
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K>j,nliiiiUI SjLiAaJI ^ 


iTheodosius of Tripoli ^ ...Idj-LaJi ^jL^j 

Nichomachus of ^ oj^l ,_ 3 JJ J^aih) 

(jj-a! JL<i£.t (_ 3 JJ ^^LjLlayLj tMenelaus «^Vt)) iGerasa 

_uaLj^l j _ a ^j_4a 1 fhcOIl HcrO 

4 —i^L_^ 4 j, <1 aIj Archimedes 

4jLJdJ^ 4 tj| ~>- ^<1 j ,_..yi ^lfvj-jliiLt,U cjI j i>»LjjJI 
wS^ljJl 4^1 i>i.,a»j 5^SLJI)> ijj-fl t4_ijj_jLJl 4 JlUI ,_jJI c,<. g 

-iJL-C. L-4-^ .«4 *..1 'vVI ))J 

. 4 j ^ ^ ^ 4 it.i ILj ^^0^1 4 1 ^ ... IA 4jlUIj 

^ ji ^ 

SJl-c. Cfcx ^^3 Ji—4_c.VI 1 tiJLiAj 

^ ^ «jjL£jl» jl ((Jj-judIb (Ji-o Ij-^U La^Jl^V 

(j^Ul) ,,X,-i.1a,.i5I (Ii u-C.ifl \ J * ^ «Cj LLa A 

U lIUj-j I I t4 ^1 yIj Cj 1 Uj Tull 

^j- 4 _loJt ^1 _lo-iJl J _.,J_jLj kilt_Ol_J .i^Lj^t 

Jl 1-1 «"t\n“nl ^ i^d rt*i.d 4 ^IjL-jJI 4 j CjL^t^^JlSi 

L-II ^1 aJi 

SjUa. C?^! Cji J i^^LjJl n't d 4 4 Ljisi 

-^1 ( Loj) c djLj-xIolj^t L7^ 4 i nL>. 4-:^jJlj a fJ^Lc. 

a Ifl 1 Inj .^^.oiaLuuVt i ^ jl 1V>J i ^ /f 

(^JLLA ^ VVT 4>1j-u jIjJu j,j) t^UI 4_a_ii->JI JLsMj JL^j 
4..dJjJd i 4 ^ t JlA . Jyo 4JtSL«J!b 4l^j 


^j,.3 >JiL ^—iU ^ If j 4 J t T ^—*, , v : J —Si ( *) 

Spherics hCjLjSLJI'. 

* * 

^_yi& .44aJiiJt 4.^U^^ 4flL£Ji ci-jiSj L^) SiP^ '^3 (**) 

4j)jjS~ufVi jtj 4 JaJ^ . Jl!j 1 . 7 ^^ JJ-C I 4 1.H.Ai 4.a^lf 

4 J ^^LkUj ( 1..1 Ai*. 4.<D w.jtS^3 i ^^1 A ja^ 

. ('^ ■' ^ /-* ^V djjL/^ ^ jtj jl^ 

tjJUtia 4.»l5Kti V Sloixiu u I .% ^^ 1 ^ ^^1)1 4..^Lj^.Jt 4 <v.r.t ..^LiSJI t ( 4 **) 

h ^ ^ ..♦ jjl III rt III<>t idiLiiArtiAtut I ^ t .^.'v^^ ><^iiiit»ti> 

4^j_udLt£ :4 t y iA^f JaaDL 4.^Lj^.^I ^<vKM 

.[(Cj^^tj Elements 
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t Cj\ j ^ iti diL^j-^rtJ 4 rtU "II ^ ^ « JLukJ lu-uJ|» 

^Li 4_aaL^I JLjJu^. * i il .>> Stl oj^ 3j-ualiie^ 4 ^, ..\ JLC.|j 

VVV Cj^ (^] LiiJja Jl^_C,j *4_ij^jl!1 4JlU1 1 JlA 
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tSiddhanta (dJljLA ^ ■■■» 5 > .i ;^ U 2 ^11. .. jj *" « jlJj^jlL-u)) 4 <tKj * _dILc.VI 

jL^ La LI iSiddhantas l"'.l a.i ...tt ^ 4_^jJl 4^j <-flj-ju 
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^j-ullJl (JjIj'j (j>^^ Lr^! J-A i 
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. CjI^^ .J~t^ I^ 
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^4 j-^Lj ^jjlII cjLoIJJLIj oLo-^-^^^I LL(j ^LLiJLd 

i^^-U _c. jLLc. (^1 Jj_>u J^ no\ _tiJI 3l_4_(.uJ,! 4 II au 

*j^^-i-ujl-ajl ^It T i ^ W . O I Ij^SLaj .^jjil! ^ 4-oJLitJu-olj 

4jL^ fJ^pUcuJ J-5tJ ;^JuL^l ^cLdlj ^oLlJl ^ J - i-i* Lc 

. 4_uaJ LL j^ l5 I J 

^4^^L-uI jj-C 4x.j( r< A 3j^ (jj.-aJL_aXl *^J}J tLillj frLu 

4 J 4j. , a 1.1 aJJt j Ir (jLSj aJlj 

-fc. i 4juL1I a A. 4i_^^ ‘^ju^\ (^LJl CjLuJaL^I ^^1 4JjLliJ.I 

jl:>. 4jl J 4j^^d^ l^IJla! 

I o\.jjua^ < t~il A.t ■.. • ^ 1 11 ^tt d «l!l ~»~ a p■ il 1 iSindhincl ^^ »i..i (^} 

CjLo^L>^i S . ..^ -^ (jJllaj .^^.auJI |;klSL>iT L7^ L7^ -Laj L<t-J-S (3^^ 
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S^UutUI SjUoaJI ^ (p^IjUI 
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JUtL) 5L.^ ^',A 

.4^LuJI (jx^i 4^1 juJsI ttL^m ju^i 

LoLtj i. oLiiiDtjjJl 4 j£^-jlI 1 cLfcUlj J-4£. (_^I ^ ttiUi 

Jjkl Jj ■ rttlj jLaj^-VIj Jju 1 4_Ijl:^ 4_iU-oL>. 5jij-»-aj ^LaLCXo 

<Lbuol-jjJl L^jLftJt) La 4j| ^u-L^1^ . LjU.4^ 

ljljL>-l 1^1$ (Jjua-sV 4X4 £Lj Lflj^pjua jjl^ 4.^lj^t 

^J_5j ^jSLo^ C?^ <>>lj,cV 4.j-x^lJll <Lj^j_*JI| ^jL^I tfJLA 

jLt£: .jL:uL d ^ h^l 1 ^^LliJI 4 A h iVl i JL^ Jjlj! LajJl^ ,3^ < nU 

ujLj^I IJl^ ^.,vjc"n-uJ LIjI ijj^ Ju^ljii i n 4Ja^jJI 
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.4j^^-i:^ 1 olo-oSUlj ,^j£Lr oLaK 1 j-^ L)l^ La 

t3j-uu 0^3' ^_y-Ll>*Jl (j-uLj-flJt ^^iLl ijt L_3 j^-*J,1 i^J 

A. 'r i "T (/ni l (j^ ^jVi «5 j A t C » JJutll 4 jjJj 4 i n n’t jjjil t<L ^“ " >» JJUdl 
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^Lxi-JLa j niT. JL3-I 4j 1* JJjlJI jjl (_yk ii^j. Ml til ^UailLj t^lla (tl IjlA 5j-^j 

Ja2_fl 0>LaLi^ 4^j1 4J V JJuJIL^.(l' .X ^ A 0 AX A ^ A .0 .i J ^ A) 
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^^Ic, 4ij|j 3jL^ 4 jI JJLjj ^^^-LajJ! ^ 4.jua^j 4^j|jIi£LI^I ol LmL>iJl 

" j 

^L^l Lf <^eM-ual) CxjI^ • JL>. (J^ 

^LuJi JmL>o cluL^ 1 fl ^JlSk^\ jIjlX.V1 

4_u^^l l-3j(^.^ 1 C-ul^ .4jjj^^l l3^^_>. 4 ji^VLij 4j^L4jJ1 

S ^ jLuiJl (_^! ^ Ujb jii-G ^L4iJl 

a I t L_5_> ^ ^ * ' * j Lc ^ ^ ^ < ■ ■^- T ^ 1 j i^LILa i ^ S jJuxJi ^l—oj loSLibj {*) 


.i_3j(^>->JI I < j ^ jjV Lll^. oUo^la.>J,l . 
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j t 4 1^ • « JLscJ 1)) j ( «{J-4-3%J 1 L-«-a:>.)} ^4-1-u Li ^ L^nJj) IJUA 

^jLje_IL_uJ i j (jl ^3J * “ L-^J tTl 4 _jljjV 1 c_aI 

^du CjIjV^ !n I II ^Lb t Lj-j^^.^ ^^-j_jjlj ^Lj ^^^jJLlu-u j \ ^^ >11 iClt\ 

1 jLA j-.«jL^^I)) i^LIbj t—a j L-cj 1 J L-^L^^'Lc. jljju>»jj 1 ^ *»jjjl3 

i4_u^^jtjl ^^JJutJl^ 4^Li-u->Ji ^Jl qr ^1 JJl^ Lj>t i< ^LliJjl 
Cj I—li-o-JtJ 1 ^Lj^Jo ^ JL^j_(_uJ ^ 4j I jJ Lj^ , L^ Lqj ^ ^^ 

(Jj—i-i-u ^1 c, .<L_u^^_jlI1 ^jLvI Jl ^.X hr "i t ,1 j dj| VJ (4_uL-Cii_>jI 

- C< ) L^ ^ J 'V ' I (3^ ^ Lt^ ^ 11 ^ ^ ~ t i ^I 
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SbinlliwUI SjUasUI ^ 


3jj jUt^II 


4—aJl—HJi 5j^la ^,n —uaJI (_3-ic. ^ l«_SLJI 

L3 * (^1 l,.^..A ,ut 1 0 0 —^ jljudJLl 

S*'^ ^ + i + T- + T- 4^*^0111 
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M - = 


4_lIdj_c ** J ^ i<(^Lju»S/Lj In jJti^ “- ^^L!lI 1 ^liaJjl La) 

.ejLcii^i l^Ll^ Jj <^rt"i!L cJia-ssjj ^ <ljj <*'■>■ (^l^. jL^L 

|al^» i^yc. dj.j.a^ 4 jJ «<JlJI l_iLlju^)) ^a->-uL ^Uj^jkJI cIjLAJ^I ^UoUl IjJb 
4 J 1 I jlJI L^l I g.'w ^ ... .(((^Jll^I ljL.u^I» 4j ■ ^ (^jJI «L^l I ii'>Jl 

^^*23 t^Lo-fcuiU j^jCj cL^ jl Jl£.VL£ . <Luliu-->» C7^ J A “ > »J ^ 

: jL£.l^iIl jl yc 1 t 1 U.AJ 4 _uL_U^I CjIjI Aft! O^J .oLoJSL 

O O 'Oj. *0 

^ n • j • = V X n • 

r'' j 

jLi£. .(JLa— o_L^VI <Ljkj1__Ju B^u^-Tl-^JLI i2y^ 

j-j c-xj^l _>tJt t ^)L>"" ^ 2^‘"3 ^4^jl-^1 4__^JLjlII 

3i,k 4ia.t A 4.^'v^ U i^y\ ^Luoj! 4^Lu9l \ ^'» 

« Jj_ijtJl» ^AJ-ul ^LjL^J^! tfJ-A ^ jljL-C.^i J J J...A "fl 

^Lua^L > < r iiLjiJt Ijl^Laj . JLaX. ^1 4 u*ilj ((J_a£.)) LaJj^Aaj 

i^j ...itiiLlLI tol^ iL«t) oL>-Vl tijljL->- jl jljLx-^i 

i.’i-^ Li-ilaj - 5 •_L.." ....i^jLijI jl :4 ,a<u."<,!I ((J^ rtttl» JU>-I L 4 J 

.Digits ((^l_^jS/l)) 4_i-A_i_aJ La Cx»-j-i-o) Jj ) A r . 4 >,aJ^ ul-^ ^ 

. 4_lLajiJI 4^^LiJl 2y^ ^ 3 -^^3i LhDti'^ LajI J ^ « 4^jJLI))J « J A,tll» 
4IL:^IjL>4 4.01^^.^ j ^Lc^VL L^\ t n -><!1 4 a m uiiLuA 

^LlLu-ljuJ) j^j_uSLJI L&I jl>- 1 ; j^j_uSLli cjLc^-qj^ Jij^Ij ijja-uSlil 

4-jjliiJI 4 £.j-aj^I^ (^UijJI (jub (_yLLJi - (J-uaVI jl^Jj (,3^1 

^LS^ Ijl i JLill (J_I-J—4-u . J—aJJIj j SI) CjIju^J ijVjU jj ^ , ni^ ii 

. J ^..Ctl jJILaj <((ia^lj-_^)) V .rtiUlj J A« Yt (^jL-wJ JLJvt^Jt ((|A-AjJl!I» 
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Cl LuaUjJI 


Sjlx. ij->^ Cj1jl>-^I aJJb JuJjlJI j-Ju^ 

jj-uiSDIj)) ^ J^ ^ 4-C.j) 4 *^1 Lai < LAj) a, 1> V"i I nl ol JL>.^| 

1jl->.1j It^AJ 4 _ij^^jlJI ^LaUI 'an 1 <■ M-%. ij-ua^! ^c-*-ol t«4-i£pJLJt 

tj^j^JiL^, J ) * / L... I V / ^ V/ ^ : 4 t < <i"!l j^-i-uSUI 

j. t^iC. JL->.I O^] ^ ^ ^ * ^(j-uLa^i O/X (Jii-o ioy^yji 5jLj_ju Lk^^_^ 

cr^'tl)^ ^3^]' 

i4j^_t-uSLii cjI j^di ijI4^1 ((i^u cjLIQ tti i < ^j i 

;4^^l JX-lj^l j\ hcVI jS-Vl 
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Ijub^ i (^JUL^I J *1 ■ ^ 1 Us M ^LljiJt LjLca:>Jt aLI^ (3^^^ bV nTj 
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JujL-rw Us_t 'y~ I 111 ^1 ^jI (3*^^ m" i ntl ^ll^lll ^ 3 t j 

4jljJUU . 3j> ^ n I ;^. ^lifljJI i-lllj Lftj t4_^L4-u ^j^ c \JJ 

.(^JLlA cjL-aJt£^ (J^j^ ^ 'Ll VI tQ-A-gLm <;Lal*Jl (^Jyl Cr^ 

4_u^^.jbil La 44.^1£^ 4.^^Ju Juu (_3^^.ju ^ 

. Jji4Jt (_^J (jj-alt^i i ^ ■ < ■ ■ n ‘ (^^L-oVl ^LaJI (_^J 

' - ..Vl 4 ul-X J-Jjjej Jo^jl ^jL-^ dJ-^J ojL-iil Jjl 

*\YY 4_i_i«u l^^_i_u Sevcrus Scbokht 

jljuu (^jJl (ja AiV j-st-J Cj) C>^ JL^a-sfc^ ^ i " 

4jI_1£j c^l In 'dl ^jjC t.-Tid <(. A ^Lc, 4 rt jl'LTI ^aL? 

4_jtl!L 4-.4^jJLa C 4 _jljj 7 4_La Vjb LLJlI 3^ t 4 .^j^^_jl!Lj c^l i n '>Jl 

1 I III I L^j -^ -fljjIj 11 i^Ljd 4 _lj 3-^ CjLa^^^ L^l ^ 

Alchorismi Algorismi 5jj_i-aJt ^a-i^V 4_j_Ljj>Ui oLa^j-iJI 

^■iU j_a^LjlII (Jjl-oJL Jlji^jI jJl j-A u-tlidl oJJb Qji 




bk^lJjwiUI 6jLiikAJI (D^IjUI 


Jij—*j ^jla jj .Algorithm «5 ^ ^jjlj "Ahn 

(jl jjiJ) 11 Bjij) rt a ll 4 <Lic—t,u_(Jl 

•» «• 

lLUj JUU j-jIiJj! Lo (3^^ ^ i ii‘><ll 3>^J 

.(l^jJL^I t—1 I )> 0( >0 

3 ^t!uJll L^-aI jl>^] 3 i ^LjlJI jl 
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30 4_ij-4jk 4..ijJaj a 0 ^.:^ j\ 3^j oil 4~il^A ^a^'i-j-uVl 
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t.(ii^[J 1 ^ jL%_<-u_u 1 4j 1 ^ ^ ^ *~r^ L7*^ 4,ifl^LtfTJV- 1 l3~^ 

f-\—^ L^*^! j_yjIZrlSLLJ L^juJjJQ a ^ C. Tfc. <■. <1 U (jL^ jISIojI 4 4_J^^-iai_JL) 1 

j^^_»_u£L! 1 4_j-«_A ( ^ ^ J^ • (jJ,>^ 4 ).u.<iA» (_yJId JL*_i 

^ ^ L) ^ ^ 1 ^ \—^Jt-J 4_lj^jiu_*Jl 

4-jLi> (jic-1 4 Jo‘^_j-jIj (Jj-olu 4.jj^4.1i.c. 4--o^idC, ^Jl^lu-ljoI 

^ j j <i " 1 L-^-jl-^I ^1 4_-njj_iaJt — a J lia Ol (jr^J 4-lL_>.Vi 

^ I ^ /■! t* 4. ^ ^ J_L) _ ^ *1 ia _ A L-O JlJ-C 0 J—*J 1 _«Q * 11 1 

Lt (j-^ajua-J^JLl 0^ ^ »T1 j- j -C, JjjL^ ^5j—a-c.1 jt) 4_*—usj 


. JjL*Ji jj-0 j._l:c_(^I 

I^^jl_Sj ^[juqJL-uIL t cjijL_>oJ ^^jl_5j t4_jiJl_^l t^^^SLc-i 

oljt -W s i _a“_l.. _Q ^JLijLC. rt a ^-aJLj j ^*-"j 1 a jJ4 L^Lc. 

jtjL^^l (J^ dj . ..1 . ..S?I 4 -uL*-u_:>J 1 cUL jt -q til (J^LuJL^ i 4^j^m c 


4 ^ i j 1 j A ftl ^Jl "i.u.jiS^ 4_Sb.a.3«.x^ I 

(_J-Lc. 4 1 CjI i\t^c Jjlj *4 n njJl3l jjjL_>iJl 

jj ft 

4 -> 4jJL_A ^ (Jj-^ t(^4 j I Ml f n (iLq-l^I -5|jlc,VI 

. 4-j 5jl_jL^a_>Ji a . Ai •" fl jJLj^I ^1—SjL 

-il J-ij (3 ^Lj i(j^ L>J Cr-^Wj 

L-t-^jl 4 JjlJj i4_i_j_ijfci^I ^(j-Jt_j—(-u^ i h i^ j (Jjl W * * 

jJ— it—H <-ul tjj Cjlj — c \—s A 

(JjI -i_uJLl ^Jub (-T-tJJ J-A (f^ ^ ^ ^) ^^^ L>^ ^LT^ —C.V) 

^clubl ■ ■■ 1 J^\ (^jIjlc.V 1 4jj_laj) « JJutJI ^cic.)) (jl^ 

Cj Ljlj^^JL ! 4 t^ 1 j Ju L-S-jiij LLa I 1 1 >»JL 1 1 JLA * \rt I"j 1^ t —q 1 Ml 11 1—^ 

t ^1*1 ^ t 1 ... t tSjLst-lll -i|jLC.Vlj 4^ -y Mitl 

CjIj 4jj_se_<-«JI diLjLjjJLUa , 3!a^ »,u‘u tl »1 j j >J I jj-c Uju t^^j-x-tlLlIj 

LujIj 1 ^ ^ 4 n ; ^ ,>a ^jLl j. j “" 4 j < i m i IU II 4 j <i d> Vl 

LlJ 1 J£LuJi ^ j Lo^ 1 IjjJtf^ J 1 1 I I L Jj j 4f . ^ 

:(JLim tJ. j . u ri 



: Y — X ( 35 Li^ I 







(^jLlalj L4-AJ->-! (jL^ llsj (jljLfcj-4 L 4,^'i) (j:ijJL*J jLoi^ 

;rAl jTT* Jllo .^Vl ((>1^) 

WT+i + YWUT = YT- 
^+Y + i + 0+ ^- +n+Y'+Tr+ii + 0O+U* =YAi 
‘ Y Y * (Jjo Ij—c • • • * ^ ^ * I .iifc t Y A i (J_>o 1 j—^ ^ I' • • * ^ ^ Y 

4 111_i_u_>. luL^Ij) 1 d _ aJI ^Ju!b CjJI Juilj 

«J.i 


. I 

t-Uj^ aJlBI (_yjojjij.^! JUc-scwO c 

«• «» I *• 

oL^iLoaJ) L <i . i iiO A 4 _:vjJlj ^jl^ilolj i 1,^ ^ 

t<LLuiLujf CjVjLvq iZj.AJi ^Lc 5 jl^I-lil I ,! 


V “ 


+ 


L>" 


!(o) 


O" 


c>" ’ -- 


<—) + 


+ 


L>" 


.1(1) 

^0) 


^jLjm jls (_yb jja->JI ‘ La^,cj • uaIJ-a jj-o 


: 1 j^-4 i^LiSJl 0^ jLt-t 4 ^,jL>«iVLj ^jLSJi j_yJ| ^jla (*) 

. [(<i^>iil] The Book of summary concerning calculating by transposition and reduction. 



CiLuaU^I 



JUS^t :r-. Y 


IjSLaj 

£j-“ Y=\y + "1* + ^j-w '\ ^J jjj Tr"! 

:^j1jl11-^ .^jLlJLI ^jja 4^1 mjTlU J^JL>tJ1 L-djL>. <(4 J-iL^Li)> ^i^5^ 

r-\ = VY + "^ £ 


1 tJr)^J-LlJl 4 4 I <1 <7 1 

c>" ^ - ^A + (j-g 

J< nj 1 <trf a (Lo j_>. j_yJ| 1 ttUi/'t >Q Ltj 4 J-udL^1^ 

^ tl^Lui .^jIjlII ^1 4 I (.lijjL ^LaJLscILu^l ^LseJL^.u^1 

J_^-Lol (j-oSLu ^^^1 j j ! *" ■£ > tlxA V"<4»i ^jj-clcJLI ii V" i >ij 

«JLa» 4.4 K'4 .tiijjljll JjLjtx 4_^lj|ja 4jjl'ylTl CJ^LoLm 

(_yl£. JjuJ 5 LudI o^aitlu-ul ^Capital (_yJJ ukJJIl 




Aw^lJUuUI 6 jLiAaJI 


.((jJl^I)) jJjL^ Aj-ftSJI (jr^ ciUij JUu Cjlx-u^\ ^ .a CjVjLlII 

Cr^J lxj xj 4 J-1^ dfaqjLar" <LcKj 

,J!L4.j j4_4-1^3iJi.l 1 4,t L-AjT j.U C-ujuJI cIjVjLjlII ^ 

4_u^j_Cj (J.>^ |Jjt^~lt II A fiL>.L<_u^ ((jJl^1))_j 4->»l,i >14 1 ((JUIn 

.^JJJlII ^JIoqVI 4.>i^ll 4^L^1 jlt .till 111 ^ .SjLxjJi 

ol L 4 ,1 V "1 (ti 4 ^iLoLS 4 j-Ji ujH lZjVjLjiJI 

LljL>-Lu2uj ^ ^Ij-sclL-u*^ JLcl^ LAjLj^Lj Sj^jJ,! 4jtSnlH 

Aj^j-uJulA 

r\ = ^\ - + 

oLiJjSkJl t 4 JjjoV 1 (j^a JUJmJl 

JjU" i«i 4 j-iu3 (J^ ^ ‘L>" 4«jtLu3 


o- 


(jj_ Sj cll_1 jjj . L ^-f.^Lual (Jj-ia C1 jLjuj-4j ^LSjVi ^J.4 SL " i - ix i' jj 

flj i(JjY -~ J j lt n" i- ^ < l -X J_^ 4->.L_i-U-_4J i ^JM J-_J^I 

4jiSL!l 4j>.LjiI! . ( -^- ) Sj-jJu-saJl CjLjujJ.1 




+ 




. V ^ ^ ^4-ijLJ ' '\ ^ i JLA_J i I^JJU ^ * + 1,4 A (j V1 (J i jL>ii 

4_JuLuO (J J-io 03 ^ ^ wV i'\l = Yo +V^ —A I 

.(Y" __ Y JjSL<!IiJI j—1^1) Y = ^‘( "V” ) ^ ^ 


O" 


= A 


L-4 (J->J1 tj_A 4_jj_j_^! ^ *i I (iLj 

: 4-^ Ll! 1 cIj ij) In '>J I ^ ^ + (j_u 

^/•^\/ \ i /^ \ A 

( 7 -) + v» - <->" 

X Y + 


1 " ^ r 




r" 


^ • = 


- ( Y ) + 
J Y\ 


Y rr 0 . YO + YA 




^ X Y + (jj/ 

- o-“ 'o* 

= (J-" oM 









T I 

"i" (^^yM "i" ^yM I 


( i- 




,)X- jjkj j-i-Vl jju^l J-i^.1 (^jjul!) JlilJLI IJuk ^_y^jjlj.iJl ^[^SL! 
cHijL^ ujJLI * J ‘ ^ (Iv^ '"■ * f_j.3i«Jl l^'>* ^4 -iJL-2_i 

(JjJL>JI (j5-l^ a "i a Jl<jJi->t.tl ^jL-5Jl jjV iLikj-jkj^ 4 1 a irfp 

♦ ^j«.■ i 

5u^jJ1j Robert of Chester ti.^ll ^ to ^Lc. 

Liber algebrae et jl^Lc. 4_-^^l ^^\ ^tl < JjVl 

(jJl Algebra «j-j-^ 1» 2LaK JLoJul JL>J1 5 * ^ ^ ialmucabala 

.4.^jjVl cIjIjlLII 

^1 > (it ;^^.i..g!^.U ^LaJI 5^1 1 

4 4 CjLaL^^i jtj.^L j ^T * ^1 

4_£,^^..4-%^ (Jjx .1^4 . t!l ^L«-B 3ljl 4j^.^JiiJ 

^1 «« A ^ y A (Sj " * CjVjI a_a 

J^-5 i4_uL_u^ CjVjLua (_yj) l^JIjIii^l JUu t CjLj^jJ CjIj CjVjL*^ 

^4_i.j.uij CjLl4^ 

cjLUJII CjL^q-^^^ 5JuJ lj :k " "wVI ^ !•" 

^^Lx. (^JlII V a til t]_>ji» ^LjlJI I Jl^-S - d ■ ^ VI 

.^1 A .^tl cjLi,.^ 5U1 aj^l\ \ sh Cy* JjVl 1 U .^'A\ 

4_«Ljl1I 5ljVl 4_^jj^^_jJLl t_)Ll^ ^ I *4_^Lfl a t l /♦ I 

4_ljLjm ) j\ ^'\ ) Cj j QjL>Ji ^ a 9 y ^1 (J^ JLfl_3 t '^IL |jy\ U" ."., ^11 

4, j ■ '^ Lj jj-* . 4-_j_L 3J[_^-_>JLI h 4£^Iaj 3 jlxL-4-u^ jj_o lj = I + ''"^ju/ 

ajLJjx 4_i_ujLjiJk ^_jjl_(.uja I V ^^^LtofVl 3 jdJl.>iJ1 4j^J^-l!1 C-caJL^ 

^<.ti.>Jl jjLJI ^1U."...I (LusjI .4_iic3^2>^^^ ^La aU....1^t a-u-ujLuk 

^ J-aLuj i4jijljJ1 ^LvjJlII jj-* ij^tj O^ ((^ ^ j-c^-AJ Cjj 

j. A r (JLa£. 1 I^LaJl jjlalt]| .4 m aIjJI 4_^jJl11 (j_a 4a^L^ 








dh^lLuiUI SjUoaJI ftau p^JLftJI 


5_jJLa]l 4_j>-jjJI CjV^Ljtil l1jVL>- a 'V (_>^U 
llK 


(Jjl^- ^JL_5 j 4J!LcL1a1j-uI ^JuJu ^j-o uo (jrO-SjjJaJi 

JI 33 V J^l L^i .^JUliJi 2L^jjJi 

.(JjIjVI J_aj^i frl pic CjLLulUV a. L* ..a 

MAduyffsic 

—3 (Jl—>JI (j-A I—4—^ Cr^! —i-ijJ-i^l l^i-C,)) 

t«^j.Ai J. j l a I ^j-jL^la i4.jjfl£_^_c,^l tCjl-uJaLj^pJ 

Cxj.^CIj ,^JLJ^1 LljLAJ-4-uJI Ji-Li- 

(^1 j_u/L*Ji 4i>.j-^ j^LjJl ^jj_ill 

1 ui^ LLxj (JLft_cVl L^M->. iSj-^ 

(j,«J.J,4-tiijl^ ^jp^Jui^l ^JljL-al 5^Lcul £_y5 ^^^1 jjjJjtS * 

^1 ^ ljj-jlII ^LaLlII i^\ Vt i JlJX LaijILa^l I^Lj 

t-jj-jJ! ^L^ixll i-dJjL^ .CjVL>J1 (j>> %) La(J^ lji.i.lAj 

a ! JLa^Vl ^JlA ! L-. ciiijj i4jjJaJjl 4 io, 1} ^11 Jljtjo (jy^ 3.1x3 CjLoL^j-o| 
j_tiL»Jl j^LlI! jjj-oJlj (_^1 

j-uiJi. (^^L>Jl jaLj-j^l ^"i-j 

^1 dVj-A (JLoa ( Co-q-^^ jL-oi. j>-i mc, ciJLUt 

Cy^ CjLaJJJLI jc-iJolj La^I^ 4 ym^^LlI 

.4_ujjjVl Ltl j^i^tAjC. 

Ij^Lj CjLj-loL^I j^l 4_j_uJu^l ^"tju I 4^>.U 

4 j o-aV' jj ^^LlJi ^4-t-u_^l jJojIj Cjl"iijU c^Luu-scl3 ,CjLjL ajJlj 


j il^"j > 4^, 1 k . 1, 1 1 4_u/JLt^l p- 1*-1 IjIjCI^I (jr^ j- j"*j ‘-iliiJI ^cLlI 4_jj-uL_dVl 

jjy^ 4j^ ^ J q l H 4 t Hi X ^JaJ Lo-S^ 'J oLi^-uiijJI 4-a^J 1^11 

(■ 3i‘c>iJ.J 4_^m 4 -ju3L^ i 4j>.Lj-u^J 4 j f oL-ul jSll 

t4j ), 4^lj.uJuA SLuiJLa jl ‘ ” L^l Jj V" t <t (-d^Lx clj!>l-alju 

. 4-)jJK LH 4-<-u>V 14.11 3 . u?l 1 ■ ■■ A ^^1 ^Llustj A ^^yX.Ul4 1 A i- ^1 

1—0^ t h in\ (-jLjSUI IjlA ^j-0 5^^a-^Vl Jj) ir^rtll 4 _jloj- 3 UJ ^bj i-Sj-iMj 




CiLui>lj^l 


^Jl 4 f (0 CjVI—J e. .a 4_^L-4ii_iyi 4 __i^Jl1^1 CjIjj .^-1 jU 

4 j o-AI jli ^ <jii,)Li^,n j-uaJuJI jl *LLa- . i j gU 

((S^jilAfi 4-«JS (j! ^jjl] Engineering (4-jUji3i) 4 j aj itr>*iTl A-j-ujLi^ll 

(( I 4_ ufjLl^l ^ ‘ ^ ^ ^ ^J Jl-Tl! ■>; "l—i_iij J-*-aV! CuIi\S 

4 _ufjLi^l 4JtjjL>JI 4 .jL£^.jLli 4 ^IJl ^jLc. ^ju^It-i-uj e-fa's- 1 I iOeometry 

it-»a ^.1 i_t jd 1 .iit 1 A ^ I d 1 4 . ..J 1 tl ^Engineering 4 ^ j <tl 

1 j&L>uI ^jutSLaj ..^Itl ^ l^jLua^ l-Aji r<c.lj 

4_(-uJll^1 (jI jJ-a j ‘ cj^ J JLdJl frLJjtJl (j^ LaLc. 

(j? Uj,U ^-j.-sr-,,.^ ^Applied science ^ Engineering Ao^UTdl 

^ * V Ijla ^Science cjLulaLjj^l _s&Hi-uj 4 ^^ ^.l ->"11 4 —i^jil^t 

dJLjjLC. CjIjI^^ cdLi^^ t4J T 1 e\l 4.“tl efiI"! jj fa^" 4lai • n i t L^t 

iEngineering structures 4 .^jl1a oULiujj ejL^^ jlj_jj1jj ^cj-a-*-alI 4 >ajV 
.Theoretical science Ajj-ts-UI (^.^LdL L 4 ] 4 ica V CjIj^JLI eilj 
Practical geometry 4 -j,l at,,.!I S^ju^Jl ^oLc. i>a 

jj.ol J nil ^ai^- e)Lc.^^.al3^XJ j' »"j 1 a J 4 4jj ^ < <i ) 4 jl^ jj^l t*i!l aJ V 

JjVl :jL;«t..a L 4 J ^JJSJ j! ^;^SLdj [ajj^-jJI « 4 »>.Lu-a)) 4-.ail3 .Measurement 
^<.1 cjLjISj 4_^Mjj 4 A ■■■ ^tl iJlSLe^lj ^jju\ j 4 

(_^-util Lai ijL^L La JjVI j j .Surveying 

((4_>.L-ail)) ^JL-a c. I oL^-xat-a ^jl .j»_iiL*Jl Jx^a-o]! 4 "< i u ,4 LlI <- -.-^ 4 

JLLJ/VI CjL>.1 (II a t^LxxsJ .dj. a" oLLs^^La d^L. <>>"" 

.4_jla-^ j2):!jLaJ LL_>.I 4_5L_ud^lj iL^_aL 5j)jx>.jJll jJljJa^l 

\\ 4_iJ ^ ^jI 4_^Ij Sj»^ J,j ^Llll t-^jj 

. l^oLai^u fjxL^I Jl^I^ jjjtrJl ^alu O^J 


:3jLc CiUErv^ULl 

.<(4^Lxa» ^IL A lJu^ju „ ^ 
L^—i ^" .^. a 1 iA 4jN^llf^ 11 a I ._£■. 1 JlSLuVI ui _ T 

. i 1 

. ^1 L^Jtxbjij 4jfcjLfLI (jxL^I ol JL>.j _ V 





•. %1 II (^) 


Aj-Ju ^.jLufu tj^J-llalu-aXI CjLj^-LiJ - ^ 

•(ojLj (^jjtjll 

<jQjl^ t^^yLuo^i d1"4-^ 4^L u j r L4 i^^Lo^Vl ..." . Y 

sLvj-iLLc 

. ^-oJalLa 4-«Jiaj-uo :(Ij1jj3-J1j CjljLLua^ - 

4->.l j ui.lj nUj > a t4 ,tlrt:i,ft lO < rt(irajJ 5jjl J jjja 5 <U^ ^ 

.(Uc^l 


CjU 


*( Jt^laVtj oL^UoUj) ^ -II 

t^JLlalxjJLt i4ju^i SJl-qX-VI (^Jj.AJ»-Ii (^jLjlII) ^ 

,4:i^i:i^V( - r 

.(CjL^j-^ 1 CjLcllaa t4ijmj 4 jJ>^^_qjlH^ 5 . ^ !t A S?1 _ Y 

.(oLUj>ai cjULlai .ilSUlj 2 u 5L^I) c^LLjjJJLl - i 
. ^ L^tt I i ^LLiaI i 141 In rt! 1 1^ * n 1 ^ 5^ LLa5^ ^ ^ 


. 4.«i-tn‘( iT.| a t ,»j a ^ t>i" *n A ...^ ^\ _ A 
S«n Jija iSjLc_*Jl j^jJa ^l I iXlij a 1^ 1-^ jaLuiJvI _ V 

.43^J>JL1 t ^ t Li SJ lj 4-ijl^^Ja-iai^l 




mLMImL* 

OjL ji—t-o1 L7^ 4 A ^ISLq j"1 1 "i“j 1 i I ^JJLi.1) 

4jl > nU CjLaL^rfOiyi j j . ..t ^ 4 j_ 3 ^ »t i^jJl 

pjjL-aliJl 4-C.j ) < ; p ^ 5 ^ ^ a <.Lajlj 

^L^jI ^j L O*“ ■ > - L^La-ulaj^ 




diLuikLijJI 


(cilLaJl M"iU *-j 1_I <1 ^ 4 jlr jJl (j-ul_L-u^l 

<( LUjLaJl i-tiJt)) c^LiS^ I C7~^ 4 .^^A..i-u^1 3^Lu=u9^JI 

o* ^! ((j-^Vl)) t^j-u^ 0 jiU1T <II -^U» i i^j-l^JI 

t^jjj_^_i!l ^1-5 3J-j.j>.j 4_ui!La ^Ij JLt£Li_u^l »i ^\c 

t—cj-zOl^ < 1 "H ^ M lj_aL_juoL5 (J.5e--o c- < . j , r^ 1 (J^L_>-\j Jj_c^l 

4 dJUk IjJ . ^ -g- <1 4 ^LjlII j) j L_4»\ .^j-u ^t . U 

CjLiiiX! ->■"*" . ..Ij I ^ i^lj-A. lj_i_ujJJ Sj.jJLj:^I 

gJLl 

i ji (“i I .(I LiiJLaJl LjLIL^ I ^ I li 0 ^ a lJoJuus 

{Jjl Jl^ Cr^ »^Lll£L31 1 JlA ^ 4 "< t~tl JL^j . 4 j 3jj-clj 4_j j_La jjl ^ 

4 \ I n ) \K wt cdU-A i*-r>J? J T^ ^ 

(j-il LJ-u^U 4^ a t a 3wJl_i_>.^ 4 V_(.aj * iLoSLIi tjjI 

4—Li-nj I (-iJ L-i-A^ . ^ ^ • * V <1 5_i Cj ^ ((^ ^ » ^fl-L-u-L 1 

^ 4^1 c. ^LjJI (jj-SJl L^ ^\_£ 4 ^ <.1 f II oju^J 4 j 

CjjL^ aL o " 1 1 (JM-taJl tjt J-^JJLl *(JL^ (^1 

' «% «* 

j-!l (^JJ^I . tiL>Jl -> . 4- lj ajj 
iTj-i ~v- i^ljUt^ (J-«-^ 4 Ij njL_olj->. JL>^ (Ip® 

AV* ^Ic. 

' ji » 

i^LoJiJt ijaLoJl (Jitij tJiciJl ^ (<n CxL^jl ijJ-t-oVl ^^y^ 

1^ <"il 1 C t .a A V T(-i I»I L-^Ji^Ll^ 14 ^^^ (3^^ cIo^^.Li-5e_) 3(_J 1 ^jl£^ 
^Lojji «^» Lj^**i r 1 Ijl ii « V jJSLoJl 4_^L3 l 1jLnifiJLl '■ -.11 

^ ^ L_*iiJ 1 ^l__flj^l 4»_j—(jiJ ^'‘ 0 ^^ 

J-t • >1 4 /ti.lJ J—a " « 0 ((J» 4-U 3 < iij ;^jJl JiiaJl (J>^ 

/ "j t 

ji ^ I , lJ “ ^ Lula ^ ^ ' " * « I» ^ ^ L-flJ 

JJi IjJuC i ,.,. i . „r (1 rw j i3jL->.^l LjLtil 4 ((^» ^LflJjVl 

JL5j .(JJJJ^I 4 _^Jlj ...t^’T 1°T := I LljjJJ 3^^I3 LlI,I (((J» 

Jl ^LdJj^ JuJL^o jjLS3aJ JJli 3 j JjJLr^l I JuA 

. LJtJ I (J 4^<a jIju^ 

■ jjAjJojs Llei>. c-il r -Vl 3-*J * ^ — I Ula J I JiSLa (♦) 



?kjoUjiMUI 6jUaaJI ^^**fl*^3 (O^bUI 



J 


L»^4 LjoI ^ ■<ij1 cjjL^ (_pu->. aLo."!! ol 

*• ' 

(^^^—>.^1 4__o 1!*I.1 |*i j., V 7i 4.<il (JI^JlII '^' 

f^jjZ L.u^! . Ld-*^ Ijj) *^4 4 J » ntU (j-SLj ^ m i.'v (jL-c-C.! 

S^ljJI (jJl <Ai,w,x.tlj G ^ I—^j-o-o-tiiU Ot j-Hall 

sin a = tan 8 cot e 

^]yi jjulJ \y\ o) (((_yji.r(.^il)) j j.^ *"<!! 

- jJjl^L OulS^ Aa^A'lIj cIil3!VL«Ljl 

:C..U.Lo fijjt 

— -1/ ^ I U 

f'^Ui+W = 777 = tLv‘7^- = tUi 

1 u^ I Lt 


i!jL_Ul 


L,..L'>- I — (J-U L>- >11 (J-=^ t_ 4^^ 



(JjVl 


L4jlSj \^A jljJu o) (jT^J 

:d^^i ^ jjjum \ (^JlII tLZjialjLl.1 coLiotw Uo^^j^La 




Cptju2)LijJI 


L>- 1 I 1 ^ 1_I L>- = (lj + \->. 

t Y ^ - I U. Y 

I I_Lj>. I L>. Y = 1 Y L>. 


Cj^I j-Jl ^ ^ 1 udi-LAj 


[(^ - 0 
<L_i.x-AVl ^L) IjlA tjLSj 


+ (^ + !) L_^] ^ - V 


i i_^ 


ij—Lo 4 —lL ^,C 4 C. lIIIjlj 

.lLUj Jjlj t- ^ ' l^Li-uj>J| 4^.1 <i.I1Lj 

^ -> I ^j)A--iJ 1 jjL j ^LjJsajI LL) jJ (ji1 Li-liI 
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S^UauUI Sjl^l pjlill 


_ Y J^-OJl) (_>U» (Jjj—SJI dxMl J l. ~ L * -J Lil!LA)) ^ n MO 
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L^\ l a t jI d^^ljJl CjL(_uL^ 

1^1_LU—a iJjl— I - Y C I (2>^LqjJ Liulj (3^ jJo-SJI < ^ -a a ^ 03^ ^.>-SJl (_yic. 

^JjL-SJLI LIj^-ILj i-v" <—iG liU^ .5jLj>.^t 

(j^ J J L>^ f o^ ^->^1 3--^>-* 

Jj-juA5til Lc.j-jufif j~ y *j cjLlijJLi . _^ tej * 1 L_aji^^->Jlj 

< jsift 

^jL3ej_(-al.l <Li^LtjjVl 4JLajuaJi tfM-Crl A-St-us^l 1 JLicii*L 

*Cr^ c5-5^ tiJal 
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l-ji->. ! 


^1 j L-t-jx ^ L>. « Lj L-i->- ( L>. = ^ L-i->. 1 Lv 

^jL*-4 p < .it > I •“ ^ 

tjj jUAii J-aL*33 4_4 jL^ ^di>^ cjQIoX cjVLv 

jjjaJl Ij3^L^ O^ ^ tU-wwu JjL-ail j-oVi (^jL ^jj-<iJL*iJli 

(JLiill (Jj-j-u/ i L4I0 J-aj] LoJ_i Ij-iia-aj <-i-oL>Jl Cj'^L>JI dJuk 

^ ( ^ ) C»^ ^UojlII 4 j I < i Li-uSil ^jLtJLl l 

SjuJ—C. 4 J!LjoIj dJiJi3^ SJjL*_a tLsjJi ga u .i-tfl 



Cl Lui> Li jJI 


jjl ^ TV i cj^ j-j_L<aLj (jL^^ . L^l j jl^"T 

Ij (^<i"(ti 4" ■^tljLjq CxjL^^ JL>. (jj^ 4 _j^Iu-JL1 CjI "TtH i n'w 

4 j 4JI r I tlt-j>. Sjlc. lIiLl^Ijj 5j->.lj 4jfl[^^^l CjI M"iU 

fiLuoLi^ 

(jl '^1 CjLalfm J< 1 a\ 1 ^>11 ) 5jL.^_d 

•4ajj.jJl 4-iSlLdJl CjLilJJ.1 SjJjljJI ^^Lllll j i 1*1 C. 1 JLi£. jJL>iJl 

^1,1 V “1 I iiL 4 1 ^ L-0 ^1 HI a (jt i^\ J i ji Lt! 

^ o! ti. gi'O 4 rt"«.i..i^iU i^jL->.j ji ^jjljJl cjVjLjlII 



4 I «.rxtl ^JLiLlxjul Lo leillj ^ '^" ‘ 4_aj^^ i^\ lJiJJJII 

« 1—fl__^Ljl)) t II U 4__j_a_j^^_C.VI CjLj—lIoLjjJI [3-*-uj " . .A> 4 glj ^j_L>. 

t4ijt a 4 i ^"11 4 g^U iJiilj^ILi-aXI f-^a 1 AnaleiTimu 

jJj)l>Jl ^l"r< i.n! t Jl-1^^ (J- 4 -^ iSS'' ' '' ^ LT^ 443-L^ ^1 . .._a Lgj 

4 _^lSLa| . 4 - 3 ^JLcaJll t-tl MMl > ^J.>J1 u_)L.uij>. t L-uL-u 4 j .... ti 


.^^LiJl J.t^gTl 4 _j_*-oL>- jLstHj-ulj (J->J1 ^LlUj-uI 







4jIj1jj C-a>. t.dlA]l (jj 

1^ A^iL(_ul Sl—lij JuAJ ji:>- ^1 

cliLli •» *i tuV tc-kjl til aJ, ^1 4-Jj 1 I “U c^^l 

ciofllj ^^LjudjI ^Ljj^ (j!;u-^^L_<-uyi {^ K\ rtfi 

^1 jL^L LijUa t^L^. l^I ^jji 

.4-u^jJI 4.^ (^Jul^lJl u^iirt!l 
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LM J—! <;•»<) »-j^^JL3l ijLc Ij) jJSU (j| (*) 
u r**^*^ 3>-^ JjL^I j^^LUIj 4lajtUI (3>^^ 

■ 1^ii III ^1 t^111 ftlj :4JLLJI .«_tLc ^4.9eJjl «« . ‘^j“ 

.jj—jJLI 4ijL_Aj ^ ^ U j-lc. «^^.-^ll 

J j } ^ 0 Jj^ 4'il^-w^yLa C^J c?"^ ^_^1^^_1:>.V1 (3J>-^^_9 

^j_i_uji frL^i^ dll i^jt ‘ ^ -^»«<» .^itl 

«U}jLaJ1 ^_ J iJI tl 4,la.-w^L^ dj . 4 .^ .^!l 

■ ^(*'^ J 4 > i~ I (_ajj-(aJt llv® dr^JLio O^j 


.^U CjL^jI ^ j £. 

jl_^jJj CjL_£.L-i-u C^LuI 
l4jj_m 4 0 4 ,_yi^ 
jLlII JLj»_j,L J^l ..Lil 

^ JL-UI 4-4^ JllC. 

SlujJLI 

» aM ,^\\ 




dt^LLufUl SjLaaII 


^j-JE-jJI cjjL_i_Aj LLa-o \ ^I « f. i ^ V1)) ^cJLLa-ua—a 

oLiJJil (_>^a-*J j^_y^\Sc, j- ^ 4 j( \ i4^ a-^r /II 

.431Il) 1 it^ L4-4 .u- ^ 

03^1 jj!>-« j-i-i-djJ LJ^f LoLl^ j■^‘*11<11 uL^j 

4 i < II 1 < II t tjjj L 1 ^ a ^ 

i((4j^l)) i^.<i I n" 4.jJuaj JjjLrt-U 4. jjH CjL^j^JI jI 

i^ljl 5 :• . ... ajjt i4-j_5-ai^>JI *^JJl 

i^jill ju^'jII f^ira.11 i^jJ^ L^lj OjL^^ 

C^ 1 “V *I^VI fiJJt 4_^j_ju,d jJL_Jl jL^I JL3j o^ !^4 - " l- t-uVI 

y i^^LoJl jJ—uaJ.1 * 4 lA A a 4 -^lLoj ^jjj-ilaJl ^\_:tJ J-j-tlJl 

d- I 1 H cZjI ^1 ' I ^ * ^^i.'y. rj i 4 Llii-Li tLl 1^ 7 l 'v-^ 1 ^J|^-.i."iJi 

^JLC. C.<-^IlIij (4_j_i_u.^4_u!lJ I 4 -Ij.uJI ill ^ " t j.-^ d \ . u L^jJL^ 

61 jIjVI ,t.j (JjJj tLiJj-2j 5jj^ Mir_g 

! ij\£ I juib 

4_^L4-jil ^ d rtll (cJjLuq)) t j^ (jl *6^^ Cy^ i-oVI (Jj.i 6 

t L^i^1 4 «j4jL^ Lijj^ jJoLu JjLlJLI clxjtt 4_j^jL 3 ^jj 'u-^ tn »llj 

pj .,. 1 t_LUjij tjJjLill ^UsLxi frtjjVI (.taui-L^ (JV 

il^Lu-uILo i ^*.11^ C.J 4^L«j (_yJj 4.^j»u-4-tiiJI Sjjlj 

CjJ1Jl>iJ jl 4^L4 ^ . 1 1 ‘ ^ ^ ^ ' 

j-lbLjj L^JL>-V cjjijJiJt I Li^jj \ t ^jSLo 4 > 4^^^ jl Lq.:^ TA j 

Lojj L^xd i4_j_L(jj tv JiJL-rt^ ij^^O (3 jL>" 

j^LjJt c,.i.»ji^j ^_ylll iCj^^jjLjfclJl aJiJb . L«^ ^ i (Ji^JlILuij 5jl>.1j 

ji 

.p^Li-yVI Juu JOJtjia jJtJ cAii^uj-ui L^ 

LaJJl^ «frl^Vi c-u^)) Cjlj^m filxJb CjJJJ 

djLp^l pj Lis (jf ^1 t ^^ ^-t «1 jlH^ ^J-uLjJl 

4.j_LLd ^t ^ j L^JI pJLtJI ^1 t. <-i uJj L^JLa^l iJex2i^ CjL^J^ l^i-a 

i^.jU.^ JL3i^V J~fut^ i(p AA^ jl JUL^ Cj) 

jjLuaJli La^ 4^1 <k Mill jLuajVl^ j-AIj-^sJU 4^:1* 11.1 L-3jLtJli 

^jlj jj>-'i JlxA^J f^y^LJU^ ol J-*--^3 ^J3-^ C7^ 




iXLaJI pic 


4 j r 4_p^l CjI— ilj— 

(^ jJI «< ili-Tij^ j-^ju <^L.aAVI Cjili ^LjSLLiJl j 4j^_;:^1 ^ 

.^^J^LjJll ^^^-iIiLjlII 4 M t 4 4 < I til 

- <J^-3 * Ml 11 ciLi^l I t- A ^1 3 j-_l 4-4 4..^^^«L.^I 4 t C^...a—i-i ^I J .5.1 

4SLo <>L5nj 1 Jjlj t LjSLli CjJJL>. JL£ Cjljli-a CjI^jI q\ t^^*AJ-uy\ 

(JluIu^Lj (jT^l CjL^^JLI 4JLal^ 4 ^ ‘~ V « L^l^^)Ji-:w JL^ ^4J-LdJ1^ 

4-C.j-4.j^ 1 (>j-A ^c-utfSJj .^JLaJl fjyi iLulall LiliiJi Od-^ 

L^j-o ^JL^l '—(jj^^ <(4ij^l (JjVj t_.*j^))j ((Ct^1^1 t. Ti^)) CjI^JJLI 

o_;^Lc. (jy^l i5j-^L_jJLl tjl 4 r ^1 JUJL-*JI 4_t .1 j “ 5 a 

Cj 1—CJ—Uidji.I C-4j,4—tiu JL^J « Cj\ . \ aI J_V 1 t ttl ^ 

4jj1 ^ itll Cjljli-saJl CjL^jI JajL>ij iJLim (_|j_j_*_u (jjAc. oJJt t", a"„ Aj I 

(JjLlil 4_1 oL_i_u^ 4 ^lji.11 Cji^^LuaJl CjLs^I JLiJL^>i!j^ tjJJaJi jjl^ial ^IJi_jc_IL_i_uLi 
4 _ujLIiJI ^1 tf^ 4J ^Li^l ^L>i_)l 4^l-i-u^ «d 1 . ^H » ^L:>ol JUJl->oj (^jj, ^ ^11 

^ ^ J? 

4 j 4 aVI ^\ Ij-lajj (Jj^ *^1 ^jL-aII dJuk ■" . L^jLjLoj 

oM JUJL%Ju CaJLj ^^J_U3^-4 4_£Lu3VLi ^.1 4»_UJjJI 

CjLc.j-uioj-4 J t rtlL J il ^ Ml JS ^IjLj JLi£. 4 jju 

L^l £i ji L^L_^I i-LLLiJl ^cJLc t_i_jlj-:>- t dM 4-1 

(jj-ualLdJ (^JliISj dL^l lIJLLA (jl^ 1 . 4lbtJ 4 j^^J 

. Juu I <^j4 Ijufc (_yjj Jjju <—t 4-cudIjj JjL-uJ.1 aJJt 


okit j^u* 

(j-u\_(_Mt jjj-usL^l cilldjl ^cIaj 4 rtU"U 4^iLfau^l (JLa^VI j:kjL^I Cjj_:^5 
»L'lli t uLj . 4_jajjL4JI 4^!^'Li-ij^l aj<Jt (3^ i4^1_luL.^. 11 j d. 1.1 i^glt 

CjI ^ i^M I Ilij CjL^JjJj ^_yA <~tt <i t L^ idJlJ-d^-4 . IjL^ 

JJL£. i iSj-^ Lt^! .‘-^ L>^J (jr^J .djj^LlLa 

L^j td4 4.j^l4 t Tt^ .(jIIxauLabIj JU^Jl 4 ^jjlI1 O^ 

^4-AI ^j.4jjlj..^U « JuAJU-i-uJl .4_) 4_u3l_^l (Jjl JL^JIJ (_^>-a-J 

(_>.o_lJI 4 (;Ij_j:^I 11 »l j i4jJLt^l cIjI— aJj 4 ! 1 

jj^ ^ ^ , Ia ji^,:^| 1 ^ a -VIJ 4Jir i,n.tli 4 .^lIjjV 4-4^^ LbjJ JL:w^ L>^ ^ 



S^UuiUI SjiiAaJl ^ Suua%J>0ll5 


JU*X-ifu L_*jl iA 4jl (J.*—dJlj ^ta\—^ * * * 4 _jJ(3^^_3 

5jjj J ^ t g . t ^ A Jl^LaIJI 1 4JliJ^ 1 4.-l^^^«ftiJl 1 L-a1 . J-LAl. Li l m JLj 

.^J-^l:l^l JUx-i oL^L^’^1 

l4<ufe? O^J 4_iill «LiQiJl iZj-^j3j 

<LuLsj-i-iJl fiLlx SjlX. *^^j ) .A- ^ i Xa . J «I» 

LiH*i 4 _jJLjl 5 ^t_uuJI <3J^ 4 .ajJ_-SJ1 

Jj-uLjH a>-^l Ch* L^-st-st-uaj iLJ>^ C>J (3^’c-ijjJ ' 

Jjlj_:^l»>3 A ((CjLiJaju-All)) <L_*jjjiJl (_yJl LlajI 

L dLAJ 1 fl ^3^.^ir.i^ll C1 jLa!J-11 <l1jLa 4X.^»jy-4j «S^. nuU 


.c^v ji^^\ ^ j^u>Ji t>Q ^jui ^! a^L^yb 

4-xca^j *^J^J CjIj-oA 3 * 05"^ <LvLiJLi 4 _i1u 3^I j^LuaXi Ujx.LuUj 

(.ijLLaJl (ju ((J-aLSJI t^Lju-jJl-hiuVl 3j—•(_?—4^bj^yi til—L aU 

_ t*l 1 aII l^j ^j- 5JI ^^yjL-A^Li-oJIj 

'‘Jt ~ - - - 

\ ^ 1-A 1 — A ttb-UaU-Il i L^b *^LjLJjalJ |aAYO__V**^ ^^^-A^b-uyi 

I loJlj . |^LjiJ^.AJ ^ \*Y0_AY0^ 4-a_j5 CjLoL^_mjI tlj l Itu T 1 tiUuiH 

^,X AJ (^J j -J, A ’i A ^_y-AiLi-uJ tiiljs ^oix. 1 ^ J ^ Cj " 

- ^ 1 ^ ^iO* -.^*Y6^ {J-^l tbL-cujj ijl—^ ^jjj t4—>oLi^ 4 rt 

^S \ tilLflJl ol, -fl-j -tUj jlj—c-a-i-ui Cj JL^—(1 5 jSL^ 1 1 j. a .^tj 

. ^ i ^ _ \10*^ ^ 3LAa3 j JLjJ 1 

[^Xa tf.ljill 5j^lj CjLaIJ-a 2lcjjq-j^ >. 


CjLuSLa tb^AJe-A t_aVl ^ * ^lj:>. 

^JJIfl JJLC lAJJ-SJI .oJL-ccall CjLV^ij bjjjlj ila-J£^? 

^ 4_-4lix*-4 (jSJ tbIjJtJI 1JLA Cr^S ^a^-aLaj-AI cLoLlJI Ijav 

4C5bLj0 5j^—U3 ^jJ^SLi 3 jL£i| <Lj^ 11 JLA jJ( ^j-Lc-J • JLju j. ^ , g aj 

J jCL^tj .tllioJl JLat-A (_^^Ltayi Jo I a4U.U 4j j) ..A it A 4_^jJlj 

X \/t\ \ cjLa]J->4 (_3Jj ^-^LcoyLi <«^l^Vl)> L.r*.SjJLa cjLajJaXI 

(_yj9 J "-Sj L-aj_(j*j 1 JlA jl a t- * X 1 

(jr^ ” A^buJI c^uumJ - jJa-OaiJl IjlA ^j-a J.1 tf.J-^1 

• 4 A(g A oLaL^^I <.<i.U t^Ltol t f li a ! ! 



imjlplc 


<LxuiLuj^l ^ 

5j-SL!!)) 5^ aIUJI cjI__>JLj tiLLAil ^ci^. ^ it j 

Jj_>. t Ii!l ^ ^ ((4^1 o i till 

(ji^ * t_>.M ^ Mitl (—^l^SLii ^ ^ *o *' '^ 

^,.iii c. (_^jL-(_uJl -J ^ L ^ *~^ t j-jL_i_uJl 1 d,TI ^LlojJi 

^,—iTt-tJ Cj_iL^ (j^ ^Llflj jJb 

^^1 4_i_4-alILi ^ ij ^ < t 4_^LLdU_>JI p * t LaLc-i 4.j>JLi^ 4^t^ill 

- ‘ J ^ ^j-u-^-tTaJI ^^1 4.l_c>iJJi-l 4 -LiJL^ i4lljl-jJI |:kJJ%-lij 

u ^ ^i ^ ^ l1jL^^^..>iJ1 j ... .^‘it 


' » <1 (1^ ‘^-' ^ ^ l-^^* I ^jyxli I I . <■ * I^ n lHiI^I i^i 1^1 4 J' J iAJ 

jlBJ^ . Lt-^ L^^jJI ^\ ^\ 4j<TI,(i,V4 ^11 1 IIj (_^] I.^Lu.i-ul ^ju i S i L l fl 

•.lUjj i ,i,!l LilLiJI 4—4~^—A CjL-^L juaj <ii III U »1 <iir ^ ^ I III 

->11 ljub (jiu^Lu ‘ '"j it-^ I n ^LidklJI " 4lj 

I cfjJj s. ^ j^£A*._s i .>.. 4_^ ^^Llj .(^LlII ^I 

t,iiij I fJjLudJLt 4.1 5.1 iL^*!!! 5jLjLaJi CjIj uLiiaJl 

. 4_L^^'Li_uV1 CjL-ujLcXL) 451«"1,1 

4,£«[.^^£JI CjLxl!il.i c^Lxii^ ((3:)Lcu]l 

4.^JL9Ll,t Lai ijJLLaJI I.H a tJ^>J 4^^.u-^^l A-lx^pLj^I 4ij_i_u^1 L&jLiJi^Li 

t 5. ..Vt \ I i XT t4^LaxjdJ1 1.11070 L^l^ lLLLoJI ^qIxJ 4 1115"T1 

^j-jLAJ jjjj-lJl J1 j_^l£L!l j__i_>Jl t 

_to lljfc "XimJ _tJt odJoJI ^oJ^. 4jjli ^ "il.1 t, i‘~XU fj^ 

lLLLIII ^cLu 4t.i^l^gxl.l (2 >SLqj 4^La_LjJl 2jXi! 4_ixii^jJl CjLij£U1 

.jTXI 4t^^i£..< (Jjuo^I ljufc 4xflj l^^JuLb (jl 

(Joj i4.i S.iS'^Ti CjI^UxJIIj CjLaLj^'^Lj LLojLo 

jl-coIjJI (3^1 ;^j)" I n A t4oji n I 111! Sj-SL!1 (_yj| 4j_uoj^l cjL^|ju>^yi 

40^1 <1 1 tiJl 5jXJI llo3- L^oj&JJLscj LoX '4jT^- 3juaLtILll 

^^5-1 L^LX ^LtJl jlj-jfl (J.>t 4 I^ili jJLpJ . 4 J .1 K rt T1J 4^ij)" I iiVl (ji-Jjol jJLX 





6h^UjjtfUI bjLio^l 6>Mi 


jl ((-ilia) Sjjiji)) ^ ft.ftLj 4 4 I>j 1£ 4j^i ^ lit 

jJlu ^*H]a JJ-3C-4 djjtaJl)) 

L_flj_*J^ . YV LtjjL^ 4^tjj 4^1_<; ^^t!t "l ( nVl I U"v. 

^_jJl <i,n*> A-^j) I <X H djjtjlJI (J^la Lr^ 

cl^L^^Lx. (j5—A j °V * a iJS 4i 4—5j—tii-C. (_j-Iuj| 

(^1 _ Horoscopes «^< *3JJ^ cr^ 

Jllf- ^LjlII J " ' cla^ ^ Ji lLj_^ < 4, rt-C^ti£L! 

5j£LH (_yi^ 4--i_*-:wj^ Y (j-* J-lP^ Jl j'j f.Vl i r ?1 . < u j ^ ^ Jl^LcVI 

.(T - r jsLiJij \ - r js:j;ji >k:i) 



.U3.tl P,J^V< NES .(\)^U^ _r js-^» 

N6 pzx A.>irL^.fa» Ti ^gi^i a.-j 


2j1jj (_^ ^Ui JS ^ ^' i^'j^ Vernal equinox Jlaii-cVf ; U-* o^ljLiuiVl (*) 

" - • * ^ 

V^ 1^ J^UU 4,ls,^ 1 ^ ^Jji^^ 

Autumnal equinox ^J1, 0 c VIj .^JLc-t^l cr^l l>^ ^^^jLa-ijJI g 1^"■ *«V1 ■ in~^ 

PIj ~, ■ ..Vl , ^ •■ T —I ^ ^ JLi.C. ^IjlJ tly^ '.^ ^ 

^ ^ * jl a_£.L<^ ^ ^ ^j fi~ I 111 I I Ii ^11 j_yJ| (JLa Mill j^_yA ;_^jL4_uJ1 

■ ^jLi IIJJ (J/JI_Ll£.^l 




i-SIaJI (oifi 



uUbUJt .(X) 5^ :Y - r JSull\ 

D p < --t^i ^ * 1Aj J3X (fA—Lc<» ' '>*■ X p ^ 


^rt"n,aU Declination nil jjl>o 

. j;ij-LbjVl J^LJlj tjljJoUj iRight ascension (RA) 

Jtii. Sjjiji tit JLxJi 4 jU La 

Jlj^ (Jlju t/V «LjLj RA _5—L_l*JLI L-^^^-jLJ L-a-^ 

4 iitutlj ^jLuIj jjl^l jL>.yi (jlJLA . YL)-® tjL^l A . (Jlja£,VI 

faoJl A I ^..til 1 .a-it-uLi 

4j^ljJi I^\ i((4_J_C,LtMJi L^JJ^Ij-J)) (J-^j-li aLULjQ AUx'^t jj£, ^■.4-^".tl 

iJJuA J—Ltfsl^l (Jij^ Jtai-j ^j_L£DjJ,l -^1 (Jljfj <.\n^ "t m a 1 ^ 

(^1 <((A *< a I ii»^ 4^L<ajjl t Lajk Jl>.1 j^^SLcj (_^^La-<-u Jul^^ i_v.A- la^tUl 

jLuajVl aJLA ^Lu (_yl£. Jj-i-^_>J| . JU-tsljJI (j-o 4_a]jJuo 

t U'* . c^l tt i *^ J j J .(^jLa-(-aJl CjL^I Jl^-VIj 

Ju-ajJI Cj^J (2>.a it l jj » Jij ij i i Sa IIj . Juua^l 4 ^jJLl4A JlusIjJI 

ill 1**11 aJci^J J_uD^l * La^^ljjo 




6t^ULuiUI SjUaaJI 


f^^eJJl L-tX^ ^\j U5^ ^UJLltJt CjIjI <.11x 11 t jLLoi^l i-^x. 

5jj|j ^J;l-^ oLiJiiK *-j\ _uj^ 4 L i MLm o^jLaJLI 

V iSu^LtiJI ^ ^-x 

^[ysjjl <1)1—^ (*j *J—j»>-i (1>>» J'-f-*-^ jlyl^ cJJCLitJ 4jj tLluLii 

i4^L} 4 t.. \ t *' ^"i A ^i^^LiocI^ (^jij-L^ ^<.tfaX JLI ^ fljlo j ^ . i .i ^^ l 

^ A Cj^ ^^.(^‘x Ji 05^ iLju:ut .«4Jexi-u^-IlH <.uj 

JJ~t^ C^ flU i^.^1 *(3^^-^ 

ljI_4_uX Jui£L jl I'c.Vi LaJlxI Cjl^i4axVl ^JLA .^jAJua lix^ tj'U^LujQ 

4^ll Vi.i nt * ■'-r" t '4_j^ \^11 ^Li^jVi L.^Jj ^ ^ ^la^l 

CjVjLftilj (JjolSJl (3^^ ULx. djLjLcaxJl 

La LJL^ 4j^-xV 1 (jt i^‘y>~ t4j^ia^j 4aJLux-a (JJ^ ^ CjLl < n xil 

4-^tSlU Jjij^ S^Lc ((^l^Vl)) Xjg .4^ uiC CiULx SjmJ ^jJl t. < l U"n 

‘ t.iA 3,5^3 ' 4-^tirt-a L7^i 4-BLL<aVl-i tCjLil-t $jl^Li_u.^J 

Cji^-l—ifojl ^)jL%Ji-ujLi ^jLIu i ^l^.t A 

dlijl^ *—jV^.I^.( hVI (3^1-^ 1 ‘3^ 1-4^^ . 4_J_ljUiJJ-A 

jajL_3tj-Luj L^t VI tCjLjL.ii.xiJl 3^ LaLcj (jr-Liu c i.4^A ^ Jt jii£.Vl 

.4_JL^ 4^^ !-_ JLTj V cjVLxiJI lW a4 

(j| Ci-LJx t4_j_4^'!—(_uVl 4 ,lSLIAH 4_-i-ijj L 4 -It (j-x i^^yjojL-Lju\ «CjI 2 . j 

i 

4JVju JJl.^ ^J.ax-^l oljJLuai] ((Lc^^-ii)) L^ 4 » '> L 1 4_^jJt CjIjU-oJI JijJ-x 
CjL^^VI oJufc - (^1 xJ. 1 ^ 3 ^V 1 ^';‘ *'LaTLj ff-L^-iiiJl 

^^M lLix (jfl^ Jlxjjuj ^LlJI jIjLx 

3jIjLx 4 In I (il^ Cjl^^J-j-saJ! CjL^jt JuJL-XJ 3^ t-3jJm 

^^^jLjL—lfuJl CiixJl I -'^j l 4.4 j ^ *■ a CijL^ 4_Lu—LJ i-M^l 4-^L,..<J»— -x Jt (3^1 

JjIjlx ^j-X Ur^ j^LuaII I^J-OXOJ .^Jl.aII r .i Ijl ^ jl l^ 

- 5 ^ i A -i jLua-jl ^.rrC'ti JI^^Vl u_*l£.l tl>^ ^ JjIjl:^! dJLA .4.AijxJLl 3^1 
(j; j (_j-:aie-il/ 3^ ^1 JL^eJl-ijl jlTunXl x^'Luo 4 * .ciuJL^ 

I ItiSwA ^Lu <!ul 4-a.j-<iJ li-i-^ i?JLA JLx? . jL^jJl Jtaj-u^ JlIc (jrJ-*-x 3^^ 






t-sa-JtJl t t^l ( i) * *AiO it iY t) iY tY *0 iV 

cjVjIjlo ^j-'.jSLiAJl (J^ CjI jl^j III jl jl2-4j 

• 4 j/u A ^J|^£Lj ^jI Jj-fl tlbX-UULJ 

tiiJLill (3^ d 4^ ^ S^LuaJl CjI-^jI JjJu> 0 (jl^ 

^LSSJ (_yJJ VJ «Lj:^L>. ^jj_jI>JJL 1 ^jSij (jr^ 

j^u.4JJ ‘>4-»i JSLJ j_ua-*Jlj i(_ 3 ,jJLjSJI dii^l <LjjVt 

(jy^J JlLc. ljjJljj Jlj^ (jPJI 4^ A rtt l JjLill 

*i^jjJLj JijJ_uj-<a 4 ^d.a,S^ «C^^I» jaUaJ >-^ j A i C - 

i'i (j.j_j£Ll^ 4 Ml j _*55^_ u^\ CjLSj! pj n 

I'V..o (j! tjijJ JUJla 3 1 j-juij-uaitj j,i4» 

•• «k «* *• 

Lilioll L_3jL*-a CjI rtj tU" L,>^ ^ ^ aI^IIj i^Ltkj Sjji^^—uaJLj 

Uju iW^l^Vt)) (_y^ .C-t^jJI IJlA CjIjj JlS CjLI^I (_3.a 
^j-t.».i.ll (^^lalLi JjJLscIl! 4.a^J < \a^ \ .^g ^J^<i_ii,| ^^LjJj 

Jlj. V'Tr'iT 4!ij J >«.!l ^jLiJLl 3' .4^La-t-uJI ((Lo^UI)) 

‘ ^^L^Lj t 4^LfauJl 4^13-1! 


(sin h - sin 8 sin ([)) 

cos t = --- 

cos o cos Y 


ci«j1£j : ([) j *8 ojJu£>j_l,l ^LfljjVI :h 

. LaLcJ Sjj-LtaJl dJiA uli 4jjLc^ 4.^5 'L(-oVI 4JLj_uaJl 

(j-4-iia3 ^ t4_-ojJji^ ([) ^ h dul^ U,j 

»4.J C^^Lomi CjI^^_uuL1I 

ii rt 11 ^^jJl C^i ^ Ml (. rt n ^ C^AiLliil 

** •• •* M 

th Qittj t^iJI ^L^jl 4J1 jl^ •-’^ (jLu ^ 4 y-A 

CIjJl^ »3^^L-3j| 4Jj J.,4 ij^j^-C. X- (j<i4 4*11 tl 3^^ t 

JijIjl:^! Qji SJIjLa 4_Cj-o^-o j-uj-C. JjIj-II 

JjIjl_^I aJJb (Jj>.iJk_4 c-kJl (j-« Ct^ 4-L3j),I^V a 

t3^ ir^tl djLs^l 4—t-i <1 <.1 Lj 4_J£.\-J-uJI ^L4jjI Cy^ 

“^3 - CjLqjI ^ jQ S^LuoVLj tL^£,L^jt (j-4 (J^ (j-UL4-xfuU 4,^U4 <.(JI 




6 ^UjuuUI SjL^aJI ^ pjiAJI 


J-o-tlLj ((^t.*i.flXl)) i^juu£i\-3i-A 

IjLA iSjf' 3^ .~.Ti itLaL-u^ Cjj rtj <vU <LoliV rr"iiil tjjZojJiJl 

.(tj^a3) uaJi To* ^^yl£. JjjL^I 

(J-4—C- (OJfc! j—:^l j, ,.i ~ i \ . c , aJi oWii 

j-i^ A <CLj-u!jO J-ju >xJa‘9 i<UjSLlflJI C * ^ a ljH 

(jiTuaJ S^LuaJi JjljLjwj A^LciJl 4^!jU 4 x,ja:^ 

(_y^ 5^ jL^l Ccj (JjIwLj^ wj-LsLtiJl ^()> j-uajj .S^^LSJl 4_bJL4 _>!>t 

(Jlijl^ 4j|jl_>ol ^cjfc! (j( ^j-4 CT^ ‘ ^ Ja3^ JUic. JiJL.3c--fl ^ j r. (jlSl^ 

ti j[^^-^l ^^JtfsLtiiJi ‘ (-ilLaJI a1 c, JLj3t_a 

•« «« ) M 

JjljLc^ CjLLciia^ j1x,L 9 tKCjLS^l CjLol^j-uy 1 U:f^^ 

^2>-:JjLiJI l£JLL 9 (_yL>J,l ^L^jVl) ^JuJu^l tj\LoLt 

cljLd^l iJL]jL r> tJ CT^i ^ ■“ <1 itlLi (0 -l£IC ulXa^ t^^JoLooit 


^.LuiiaJl (jyJ3* cLILLA d^XofaJl 

^L-uJ 1 (Jx^a-ii]! jJajI^ oLc-Loil 4_-uji^^l JL>-1 ul% 

^^S[j L^juc. 5^ (jijQjVi jLcL-a3 ^j) ^ 1 ^ 

4_^ ^_ySLLfltl CLi\ U (jL^ Jui_9 i^3-_jJL)L 5 jL-^ j? »! r„ii11 

\ '■»"'" oLc.^,}-uj ij-i^ L<_um cjLc-Lj^JI 

*oLc.L^lt>^>dl 4-^jLiKJl JI33 jL^l 

I AaJl t-^j-iJl i^wLa^l (_y3 ^ Jit r. U>-^^ Ct^ 4 o o irf^U 

frUjl 5^X-i-saJI cjLiiji cAx^ o^J *» < It 4 

Cr^ ^LSl (jy9j t5jju!.l «L^ OjX^ CjLc-L-u 

.J^L-iaJi CjQij! 4jjJLil 4jjdil 4-<i3 


♦ • «• 

4 J i l^ g It* (j\JL4 tj-fl «4ij^l)) 

3' fl*uul 0^3 '*^^^3 J>^ u^ 3 j^^ 3 iS^J^ <ia^^ 

IjLxiuu JjL<-J»I Lii Li-qCt l dJLA ^^jlj <lL_SJI ijL^I 

jJaJJi ^L-j.u_« ^4-AI 1 i^M C-uL^j tdli^i ^«X£. 

*4.t^]L^I 4_^jJI 




» VIqH folc 


45_o M J P T _ r JSLAJL ^ 

NPA J, ^ I L-uLxoJI JjjCJ N 5 Urtillj i4_J_uOjVt 5jiJi 

(_yic: B a A ^ it-ujj-lll M ^ P jux, NMB j 

oLj^Lj P ■ JLlC. Alo^dJt ^LtoI L-b^.JU tCji j 4, ^Lj - glj~ ...VI 

j(l)c^LS lil.M jPJ>Li. SjUl S^ljJI 

^ i3>—J1-4J AB = 8lj (MB ^ PA 4_-SLa3 

^ I i.-^- < j ■■ Lj 1.4‘*:i:i'^ ^ 3 (jT^ 03^ ^ 0^ i 1 4^ 

I ^ ^1 *<r< <<ii J^y^LoJ (.7^^ 4jtj4_(_uaL>jJI ^ • I 1^ Jl .^i>UI oliiliJLl 

A NPM j:kL4llII Jla SjlcQ 


sin (|) “ cos 61 - cos (}) tan ^m 

n = cof • = -^—?:- 

^ sin5l 

L^JiSLI^ ^ In .faujJ 1 jj t .o t n Lgi t ^ ^LlJt ^J^l^iJt 

■ a^lSLd ^L^jJt 

«* 

<4^tloljjJi J rft~> aJj-ill jujl>*j ^i ma ^ji 

A I,tt..><.t 4 .uJL4_j-uJ 1 4^1^j 4 ..jSL 1AJ1 4jt,i.u.^U Lj.«oi^ a Ate A L^l V| 

lx.J La SjLftJt i^jLUuo 4 ^d3^J ^^ 144 ** 



4-UaH dL^t -UJLaO :r .r JSLuJt 




»jolLiiUI SjljiAaJl ^ it— v.qIIj pjiftJI 


4lj.^1 4jt till 4 j dj 3 j_£. Cjj In! 

^ ^ Cj~^ 4.^.0—ui-jJI 4.,j5SLLAli (JL^4 -x.V| 

a\ ^1 jL^jL->tJ dJUb Cj > l < "l.. I II IJ J^>LxU ^ LM. c ^j)^l 

4 jM"U ^.uuaJI (^j£. jl—uU ^ j I »*i 11 t ry 4 i > rt 1 1 

«1 jTL jIB jJj) * LqI 4_aLjiJI i>in Jal ■ n < nt .CjI !Lj 

c^UJI ^ ^^ i4—Iti 'v. V.I1 <<iIj jt 

I o 1"< a t« 1 o j tl-jI » fj <U.1 ^1 Jl-^cJLu-uLj AO* 

aj _til_j_fl 5^ 4J 4_L«j ‘(f^^ Lr^ 4 U> 1 

4_ft_j_ •^\\ 4_j_dLSLo C] L^l_L.u_>J j 4_ • j ^1 "J" ...1 

(^ ^ • • JUlj (_yj3 j. A ll) tjL£j . 4 _jjJl>JI 

^^^1 cdjJjt ^j-/j ^ * 0 * J— ftj ^j-Ju Cj) 

. Lj.i^I^ 4 Ii ti 

4j.j_^t ^Lj^I JUJl^o (jL:fc_fl 4_^ii_uj^l tljljLj^^l (jl (jyic. 

^ V A 0 (^-‘ji.jo J Lj ) ^Ij.1 “>*1 1 <,.i\ \ a! 1 ^ l—C, ^J.4 £. "<1 

1 ^ . - j U ^ iJuj ..x —I JLJLc a ^ ^ O ' (3 ,* ' “ iS ^ fj ^ i-ifcJ i 

^_yJLjJ_>Jl L^_aupl Cj|j_La_^( ^j1 ^LaJajl 

J 1 ^ ^ . 4jij JL.:>J \ 1 cIj 1 " l"i 11 L i it ~»- 4_!L£ LSLa iZj-i L^ 

(_jJLJ->Jl ■ 4 nj 4J ^jLju« (ju(Li-uj 4 11 n 11 VjJljv. 

\ • ^J^ I JU (j) t tl^ V (j-a J cJ^ ^ ^ ^ ) 4_Li—oJ 1 a \—^ 1 

/!• M 6l 5l^jj J£Jj 

M 

JLBj t Ljjj—^ V * • * LajJl^ (-3^ ^ljl-^1 (JjJl.:^ 

tj1 1 -*j1j J 4 1 1 511 ^Lr^l L- < < tijw 

1 U-V > jl icL^jJ! 4j^_t*»_»->0 (JjiwljJLi dJUb I^ja ft L^« H 4_j_jLiJI 

,5_d^ji Y ± j! > ± jjjLZK 

SjLx. l3 t^jJl lj1^^_>iILj 5!iLuaJl dL^I -JJLstJ j^L<-uil 
jJj t La^J 1 Ju jL > i l ajjLrcLja LojIj t—t^L>JLl i^_^La_:^ 

aL>i-)t t t\ ...4^^-iuixl,l ^jLftJllj Lt^ ^t«>. ..^Tl j^ju^jL Jl ^0^ 

Ju-j4—j—*3 tfi —ljUb 4_dj (.lUjj t4JLj ^1 

^ U ■ ..^tl JJJ ftti JJL>U (JjlaJ! tl3j)U-^ CjjL^ .4j>.mi 4^1 j_jL:^I 





Ldlj 1u-b^g-^-gj&ll cLu*^! jLctfSjVl 

JjJLrcJlJl ^ 4 _>oLc. ^1 <.ull 

t-Laj)!^*^ CjL_(_uLl3 * Ijlj^ 1 

Vl Jj-SLa-I ^ ^ ‘ M Ji j • n JL, 'xL-m-jl ol^ ^ ^-£IJlj 

i^l^jj ^ll^Lu-u^ 4j_i_SJI oLj>ij1 \ ^ tjjLaLja <"> i «.n < jJ * Uoj) i a 

^j| jjfc ^Jj JL:wL*_uil d^-w jj (=^-^ ^ t.-cA./ u lIILLAj 

OjL^ ^^!j CjLjIsJUQ IJuI C_.4-uiJx3 ^ 


3 cjL^ImI 


. JuJLdjJlj c. 


«Lj-tJj Ojj *"'.* fiLdijulil lILL^I ^cl^. ^Jjl iti a i^_yA djJLilJI \1\ Iriti 

4jj—«- flJl jj)„g niti oLjijU J Ok nU ^3 j CjLju^_^ t4_yS^L-fc4/l 

jJa^ Jjlju:^ gLx.j.tli a 4_i£L1j3 jJjLj-oj C-uo^j-C j 

f^jjQ 3^! J.i A 4^ h T ;_^[ ' jl i" I III iOl—*_3^JjJl i?i,X 4_jaj!>iJl CjU 1 J j 11 

4j I 01J ^—A 4jj. \ t jL_i_>.^ j L-i_Ju^ ^ .-U i ^ \ I 1*11.^ 11 

j ^u- a ..« r Jt oyi JjLiJt (jlS 1 jj JM-^JI 

^3jLAJ 1 Ijl ( 4-tJLoj 4_i^J iA ^ t4^lj)"< tifi 4_:>^jj ^Y 

jj)^ 1^1 ^ 4_iwjjLj 4 < 1 \h a uiUj jJ^I 

Jl^oHjljj . 1^ i.!l 4.1a (_yi^ '■^) IjuaJ 

t>0 J-^ -er^ 4jj>lj t-jjjj—iJI 4 j tlrh* c3j— 

1 i t In rt T1 i^ i I ^ ^ fi^i (3-./"^^^ ^ ^ ^ T1^ ^ ^ <^l 

I > U V (j3 4j t J—_ jjji J—^ I ^ 1 a« A tlr^-pJ . V1 

^j.u_Q__tiJl —LaJI JojU 33J — <Sj —^J* ijr^ 4 

Jl3j . \ Y LjL , Ai A t^jijJLll Cj^j f^j3 (Jj—ill C)3^ \jt,i 'iC. (j^l j— 4 - aIIj 

ji 

L>^3 • ^ jJL JI .1 lis Jla >J JjI 1 C« j <n'% - 

I i«^LjjVl» L-^Lc. JjljL:^! i?J_A J_3^^ iji (j ^^ * flt i 

^j^LflJI (jij-2Jl (jjJj j-i-uLJl ijj-^1 Cy^ 4-iSLL3 oLiJJuO \ t^xj l 



dt^UiuUI 6jUaAii ^0 ^ ‘g‘»3 



:t -r jsLiJi 

E ^yv» A. * 4 4j^1j t^^'**ru {^lUI j^JuS t ciiliJ 


^j.u.4-iiLJi LiJJj f^jJZ. SjLjLwJI 4^InUl iJLuL^ 

uW o * ^ ^ ‘ ^LaJJ-Ut j j^ .a ^ , < lJ 1 ^jLj (j ft 1 1j 

tJuJUJi *4 Aj^lj 4 j 1 I 4_^^—>Jl *0.5^^ 

LftjftjL>-t 1 4xi^^^SkJ \ 4£^^.,>Jt I,<iA*i! 

jrjLiJi LilUll >^^'i (^ - ^ JS-UI) >:iiJ^i ^ 

- \ j^L^i 4JL>. (^1 ^JyJs - Is^—ftiJl (jrj^ ji i jL-fti -*i-*.j^ .^0 _ V jJ,SLjiJI) 

4J^Lu (jLS (^j^Ji ft ill ^1 *^U. lajVl (jJj fl t L ft -^ j? Lr^ 

* 

4 ft^ d oMjJUu SJlC. JukJ 

t_ fcT-j Lft^ ^1 h-fli Alx-aLLli III Cy^ ^ ^ii^lll SJjL^s-ft 

4—laxuJLj 4ujIj LjI j.>.? O^ 4 ii'»J ^j.Aj,iJLi ^JLaa 

A j 3 S" j 4.;iA:^l^ 4 _£^j^ IjI j 4ajljJl 4 ^^I'v 

^ cLIIuLu/Ij — C^l^SliLj LT^i 

^t^i JttJi .4^ftlI^,Ll <L,j-i**i, itibfl ^■■ <✓•> IL * .51 — ji^U^c.^ 



i.SiAil |ai£ 


t*11^ Ijr^ 1 JlA iC (.lils L^j.a t__t^jSLll 

. EF 4_3l_i-uJLl jl jL_S_^ (_pDjVi ^jL_>- F J-aL_>- 

(The “ec]uant” j ... 11 D (_yjj 4 i tuillj 4.„,4l^"i < a 4-^^^-_>Ji 

^■ij mli ^ Juua ^ ^ tx *". / A I C^l ^ 

^■^■^J,,a^, 1 F 4^jLiJI 5^ijJI j ^ ^ jHI (_^-l-C. 4.1a^Jb 

tD Jj_>. 4_ ^ l - jc-j _*-«-j t)H \^EF == ED 03 ^ 

>.L^^ 1.1 4... A\ cLx^t (.lild ^,>^3 

'0 3 6 ijr^ *-7^3^' J3^ 



P *Ml<iTI ~idSj^ :0 _ V iJSIi7iM 

EO ^Luiai ^jC. 3^jXl 4.:wjt^ lO ^3^ ^ ^ 


^ t •! 1 j j 1 I ^ 1 11 . .^ 1 n ^ A j a 1 txl l .~ 11 ^it A j I ... .< 1 ^ a , '' ‘ (^) 

^1 jJl jj) > *IL iJ' 3.'^'J ^ •^‘■ n ft'' 

V . JJtHI ciU.U lj_A ^1 ^L_ji3L 4Jal« ji d g !^~ i ^ v**^ clid 

cAlfl ^ ““^~' ?-* V ■ Xj.^1 ^,i (<lC.j .^_;L>Jl LiiLoJI jSj-a ^1 ai i-cJL*Jl 

"w^’ ' c>^ <t^3S—II/ _L>.i ljUk vjl^a . JjUlII >^llall IjlA tf^aju 

Mill 3:^ a 0 ,LL4.>Jt.l i c ^^juCL>\j ^ ^« )^n ill :^^\y 

■ |^■4^ vILlll ^'\'\ j j a 1 ^U 1 5 ..->1 1 . .'^1 1 jtj i la .Irt-a . ^^JLa {^"tj 










((.^I^SLILj 4 ^j-uj)itv jll*n ci^L^Ih it 

tciilj ,(_j Uiii^l jj t !l lt^J ^LjlII JjLa Jj-dj 

^j^j)<i.iilrtJ (jl ^ * 1 * (1>^^ ^i^C. JLIa JbVI iLsbxIalj ^ui^! 

• 4j^1jlJI^ ^llaTuVl (^kv 'll ^jua-^mi 4..^_jfc<ti Lr^l ^^^ ^ 1 JL^ 

>JL^ CjVI^ f^/b i4. i..ftl^ ili 4 j^U <11 «4,Lw^ * d» 3j mi C Ch » a!L^I ^I 

. 4£^^.3Jtj Aola^iJI 4^^^j>Jl ^Lt^IuVI 

^ 1 1 ^ (^J^l <t11r> i!l ^11^ <11 L^ljjj MiVl .t^yi 

3j^jLl]t» AjLJL^ j 1 " fjj . \ YVi _ \ Y ' ^ j ^^jJl j-j-u^ 

<- <j t(j^^1 4 j < 1 1 j - J fc- i j «*iU CjIjlj 4 JI r t j ^ M>1 «4 *< j 

t-djK*<T j> j^j-aU 4 i^r. ^Lut ^ ^ Y '\) 4rt jiG fjji ^^"nl 

^LoGjblj wS^JlIJI)) ljIj^ JlSj -U^^! L>^ 

• 1^ j Ml ^ j *^1 ‘ ^ L-^ i .>^ti 

Jl>> 'j^ A< ^Li_uj LaL^ lHJ i<3j^jGJ1» 

4.alt1 a l^tjo Cijl^j i^^M^II ^1 LaI t"A«n11 C^^LunJtll i ^j4 

.C^I^^SkJlj j ^n 4XaL>J1 ^ ^ t^" < t, 1 



E 




. <iun <11j S 1C .‘r.t I ^ 5 ij • ,-^il ^jlc. « L<i .^ 1 » bs /it ^_u n ■« jl-L^ I fj\£. ■ <l jC .".H II ^ ti ^ i» (*) 

djlji ^L2J.I ^jjb ^jl ^.H «.1 S*llj 0^ 

I ‘ ^ 4!IL^^^ ^ ^ 3 J ^ 41.“il .l^\j ~ r Vl III 

j^l^jJlj 5j Ai^ 1 n t ./» j^l^jJt ^_^j2.>«j j^JI ^ ^ 11> *»i! j! .,j/'j\Ls ■ fj\£. ^..■■^^tu 

. MT .S^^LflJLj j 1^11 4jLiIa-a .jj^JLa jjjSjJI jj * i^iH i_1^ 



6^ULiiiUf SjLi^l p^Uil 


i^! * j jJL t ^Uiill jji ^wo 

4J1JLljjj 4~ a, li rt o jL:^U > ■■ Lol^ * LLA 4-. ,^. a l) .a 1 ^ ^ <.,.<♦ <.-^j 

(.-jJjJLu^ 4ijL^ <Ll_ufc-a 4U-aj -1-JtJ 

4_>-^Jj^» ^c-cuL ^o^-jJLl 4_JM-^ IjLA ■ ^ 1 !^"... a 

5jj!jJl i > i^jl—i-uj I^caI j-jvj j t^4 

JjLj^ijJi ■>"" .(V _ V JSLtbJI jJoji^ 5 jjIjl 11 ^ 4-.-ul a"i a ^^jJLuaJl 

^^Ju-oVi 5jjijJl 1^" iL (Vu^l t" a (j^Ljo! 

5^_iljJl ^ Ir. 4a ^ (^i Jji 4J j^ ^ 1.40 ^ ^" I a t^,.j 6i Vi S^^IjlI! 

. j-^^\ 5jjl jJl H A La-Lajjji-a LIixn- ^a-<-u^*j 


t". ^ ■ t-i LaJ^ t ^isaJ i 4_^^J j_l ^ ^ - ■■ > '■* Lc_(_oj ^A - jJ-SLlJ! 


^LiiJt j-^j^ ^yJa OE 4^1 oiU cr^J • j a all »! m" . <>L ((_^l_^^l 

j ic R-e j *^aS/l jut£. R+e 4.^1 — <-« — * j^3'^ t fi l4 _}—Sj —a (_ 3 -IJ 

jJL^ t ^ 1^ 1 R cr.,<j..,>- a i t ! CjLxLLxi-a ^3^1^ C<J tt ) tjjA.j. ,'>itl 

^ j! o!-^ ‘(kJ^^O cilLoJl 

. ,^_>Jaj_jua_>J I 4,lia,4,.i jJ^ 0^^ ^ JLjuI ij^-^ La-c^ tQ JUC. j^j-a 
^ ^ ^ ^^jJL>-1jlI 1 (Jlj "i,4 L ^ji itiUj ftL-u ^t— 

• R + *^ IjlA (J^L>J1 

Cj^IjJlij 4_i,iJjJua ^ S^LloVIj 

4-»> t"il .>>alr.!l LuiLi_£ii i-liJj^ 'j'-j a 

c-Vj—A tlr'—1 jj 0^3 jlaC.) 5 jj-uo^I 4j^JajJI (j^j).-a..il.ln i t, 4 

^cl^. LT^ .(^^TVO Cj) J-LdLAJI ij—^ Cj) <(^_3-u3j-_iLll 

Ijl^ 4^Lc 4^jJ C7^ uLi^t ^ji-Tt-t—ualj^ (jLjj^J^ ) 1—a^ g.c. uiliait 


(_yA 4 ^LjJ|j t|^_^y_i_u^iaJi 4^^j3-ja (_j4^ (^yJjVl 4jjJajJI Lot * 4 j a 
4 j a aVI . 4^^! Ju ^jLaJ 4-:wjL>J1 ^jLa-iJl ^ a i n" 

ji cjjLdJ ^ ^^L*JI tfJ-A jjiJ Jat^t I 4 V ^LUJl 4 JL 4 J 4j^LJt 

f 

4 <Lt.dt 4-j^&iIll lIUj .^jita Mitt 4jj^j»aj a .v>l ^tl ^J-}3-^ Lr^! J-aJ-* 

.4 . 

^JU l.a.lu (j<La..«aill L^-AJi Ajt-IlXl (j 11 *^t"i LiiiaJ ^^l, “ i a lt) 

CdLIj^I AjLwjj 4 jj . 1 ^ <>La> (j? (jjJ L^JL^ 4jj__ua-a 4 i bnLpI ^jLo-oJl 4 j aj 
.^L allAVi jIjI (^jJl (jr^^ 


uSJiJI foJx 


l_<3 ^ j j. y I 4_^^LjiJI Ju^-ILju 

^ JL-ir "< .< hI 4_j! 3 j_y_tSLLi! ii>i^ 

I <Q^>o J V" j.ul 4jf 1 J-^jl t<4.i£3LiJl 4 ^!^Lq_i «.Lj-iJ L<ag 1,*1 >;? Tt 1 

L_*iui^ ^^u-SlLs JL3tJI-i-uI 4ijL-c-J-ll JoL SlIJ' JulC, 

t^jju Cy^ 4<j il^> 

^j! ^tjLA cL}j.-j>» tiil^JLa ^1 (_^^^JL3 i3-*—^ t^iUjL-S^ 0^ ^^1,5 i<lry:J>-lcijJI 

_ a 3 -^ j _tliL-JLl JLSJLj'^I i-LA j . jJl 

A j »^1 ^Lc.^<t-:^...-Q» ^1 fiL^j—La 

^ "w 1 \ CJ Lsc-Juu^ 1^ Jw>- \ ,^\iOV ^L^<( 4-^j.LaJla.<^>-ai \ » 

I \ L>i^ <>Sj _^ ^_j-4-u^iiaJ 1 j-j-ol^ 

^e_ub^ ^_^.ltr> ila-^ jj-j-u^^laJU ‘^j. ! ^__:t-j3—uo 

(j t ^ i fiLj j . 4 ,L,Li^J 1 Lfc^u-:^ ^ I 4 1 ^^ 5 -i-u ^-LaJ i ^ -^3"^ i-i:^ J-*J 

4—J—b ^L^l i^JlII ^lIjJI _ L j tLL-^ jj ^^1 4,jl_^„iJl —jjJl ^JlA iJ-ciAJ 

i^ , nJ i 4_£:, LLxi_ta« Lj ^jlj _ 4_LJ3 Oljq t-uJ J).lC,lJ^^ 

^^ L^ujJtJ ^ ‘^^^LUlJ ^^.uIuLoXI jjLjJI t4-LA)^^^l-i 

4 ^ t ,.lL^ jJ LaJLlX. ^ «i^.7m tjjl i^4.j. i »4 4 j 4 

. rU ^4..4-4^L>>^ 

iiiXXI 

‘‘L.>^^ ^ ily^ ^i -^" **i g (_ 3 -^^L-i_uyI ^L*J 1 4,.^i,^i^!l wjWIj Ll 1 b^jjl-o 

^Lstjl cJiijit-^ 4_xrfDU»JI cJi^-LlXl 4_jaLJI CjVVI ) 

CjI 4.~L^.a Cillaj)!^^_« jJ^ i“i (j-l^- 4j:ij—n-^JLl Jjl_^ T) j t^L-*Jl 

4_j^L_JI cjWL -Cu .ij ^ »4 j.(^5j^,juaj ( 3 ,j —*^13 

4jl^ IjlA cr^-5 .cIi^VLj 4 j.ulII JjLxju^JJ U"J d 

i 4 ^ 3 1 u-stuci CjIj^I 3 I 4 i“t *4.^1^ CjLjL^ 

< ^1" V 4 (Jjj^ 4_L3lS S-*^ jIjlc.] Jjl-oJLj ^ . JjoL*!u ^ *i*Jl 

CjWI ,^, X 4 4_4^ J 4 JjI_ 1 _UJJ <AlL_t^ljJ cJi-^LjJ iCjVVi ^^ 34 ^ 

^ ijji ^O * (4-*-u-aJI I JlA I,<■»,.« 11^1 Vj . 4 4 . gl \ 





S^UufUf djUasUI ^ v-0iij 



V'*^T/^V*l i £^ — Y* t 


QtH\ 


4jji,<UttJl L^Lx^jf ^j^^.A-iiIcxJ ^1 C^Ll^ 1 

t 4-^lj^l 4j-»j^i ji CjII> i Cili i i i4-Mij? ^lud UT (J-«-*J 

(jLoi.LSfc i..<uj LJuL^ (jL^^VI (jLoiVI laUl L-fl^ *1 ^-l 5^lQ,<.u,-a 
j_jx*LjiiT ^jLJeJLmJ OjL^ i Juuo^JJ 4 .j.m4-x1ju 

ojI£^ ^tn ~t "wl jjJcxwuo Lxl ijj-jjiJl JL-Uw 5^14.t.ull CiLiL^jl 

CL3 '1^“*-^^ I A -*- ^ <^,«i r< iQ mil 4-^L..Li». l i j <it ^hX.^.!!L,<i.u,ii 

^ j» ** ^ 

t^JuLA LV I tus t^LusLd lOV^I aiXJt (,;r^ CiLuxxlm 

2Li-oL>JI (Jj-t-oLA^i jJjLA-aJl oVT IjLjoijij 

.4_UibLijuJ»l 4^^icu «Ji 4 




<.SJIaJI foifi 


jLjuVi 4_u54!i 4jjl II 5j^ Liilo^l JjLi_ii_fl 

4_iSLl5 ^'lT (JJLLA (jl C^jJI (_y3 (—fljj— iLit tj-«J .^5 0 III y aj 




Ul, 


^1 ^_yiLali („<_<»^J 1 fjji A olj .^1 dj-A (j-a (Jjl^l ^ t^i c 

. <L^JLJt A CjIj^ L^-lLc I t j jIi t-iLfl Joj) t «>>tl 

(Jlj^i cLaI^ ^^JaLo (JLse-o 

ij^-^ oUJ'^ Dj^ ^ SjLc-j 

t^JI VI ^laLu L 7 ^ i LflifauJ 1 

^1 4 _ajju_a^ Lt^I ‘( 3^^^3 ^ ^Jub ^ i n n"tj 

(Jijl^i 4 _ 21 :>- > i-^t ^^JLUJi (_yic. (J^J-« ^^33 

^ 3^0 ^«J7c_lU RA ^jrt“niU ^\lTfcI,l JJje_J 3 1 JLi^l^l ^ 3 ^ L 7 ^ 

>U-^J _ 4 —-(uJt ^ M < U ^ t.Ji jj i-X: 

( 3 ^j »*<\ 4 -^i 3 ^"<,. 1-01 ( 3 $^^ tl)[^ *o^^Liiu CjIj Sj^I d*jLS Ilil 3 >^ 1 . ^If.VI 

* 3.0 1 t 

MXjlMilfQXf 

5 _i-tijJ*_* 4 __ 2 u!u ^ _ud^j 3 I In t i(Vi 4JI (Jj_ udV 3 - ^ -^ 

33 \_^--<L-i^ 33 3^3 ^ . IL-. M 1 Vj ^ s 4_£33-* A ci^L_^ -X 3 -,^ . 4 ^ julSL^uiVI 

3^33^3 *■“ « 4 _ILj;_u 3 )) (^^,3 43 l-jljtX 1 l 5 j-Il To • jjJ I 3 > . ^ (_^3 JuSLujVI 

jL-*j (^! ■\'\* 3 _uta-jj 3 ^ Severus Sebokht t-j—^-u 

clliS 3-4-3 *L^j-C. JjLtiij ^J_ 3 l Lai .<LLJLfl Cjl3 f mU L4J ^ ^uJ3_jlJI *< *wj 

0^^3^ 3 ^"^) Ch* £jr ^3 ‘(f^ ® 3 -^ '^) La L^-dJt 

O^T AT0 3_3tj uIj) 3 _«_« 3 ^ ,.x„„^ r^fei AT * 

3 j__ 5 JI 3.A 3 -)L! 1 J 1 c-i-ua-Ui L-^-stJjlj 03 _*J 4 _Jd 3 A ^ A 4 j 4 ^L^j 

3-*i1iL*JI 

*3 lr> 10311 33—bO-Juli 3-3 1 3- j ^ 1 3J3*^I 4 1 ^!l ^Vl ^3*^3^ ...VI ^jL^ 

>3j.L.4i>a I II 3-Ij ^3^ 3 LLLu aj ci^uijk. i^faojfciXl lLLiu-uVL 

.j_yjjjLll Lo^ .Arab occupation J^Vl IjiL* (*) 




S^lLwUi SjiiAAJf ^ p^JbUI 



^UuiJ* j<u-i->ai dDUL^^\ I \ * jSuUi 


5^1 t .^y. JU-jJI JoU^VI fji^ ( ^ • _ V ) ,JSL2JI 7C-UD fj 

A (jLiLxaIJI (J-iij ♦ ^.n I ^..!^i-t.ijjc.i S g O ^^1 Ll)ij 

CjL^^L*Ji ^Luajl £>SLaj . ^cla-ouJI B I ^ A! cr^ ^ 3 

j-x-xju (j^-) ^_yic. Luajl ^ Cy^3 <(^rdla.aUl ^ysji 

L^ilb 

... y.^ _l-£ijl (jyJt I ‘1*^ I 4 J tH 

^j-<a ^ a <L3ta.A-u£kJ 1 Lof .3jLua_jiJlj |^4Slju<fajlj Oj-iSLlaJI^ La i^Vl 

^ ^ ^ J .1 1^ I (.1^ 1 a J-I, ^ i_J ^ i ^ lUj l__d4 ■ .1 1 

4 j g L.(- uJ!L^ 4-1-^_ LM t Ji_ 

4L^ S_ij JL-juo!^ 1 C-i-fl —tM jj-c _Jl _«J—<-u-31 dj^ —1-uJl tJajiIa j 

jlj_(jLLa^j_tuJI jljJL 4 ■■a- .1 a _j^->-^ J>^ ‘(L>"b-^^ 

. 4_^L_ua_uaJ i 4^L>. (_ylc. (^L-La-Li (^jJi (_^Ju>J) jlj-o^ 

t Ju>-j_)j A ^".n cu^j ^ i"i JjSl^ c^LtiaJ La 5 jLc.j 

. 4jfe.jjLuaJ I 



cSI^I 



ujV^jaju/V) ^ 

^jj.aLuS\ .^^AjiJI ^1 a^'Xa ^^j^UuI * *IA) Jb 1*V * 


t—tdJ dllli fi\ t,V t.a 4 ^„Aai^ I tJAj! ^43 via,1.1^1 (a1) (*-cij^ Lciii 

^ > «i<i a Igfia v:r^! L>^ <.aJa^ ^ 3 jW ^UoLpt-a i La^-S^^ 

J in C ^_j-Iji ^j^ <H II n«S ;J^ <Il 1 ij\ ttjirtJ J JL>.^« iCjUvj-i 

i^yjc < tL^j 4 ! trf?^ ^ 1.1.1 ^i ^.jJlcIj 3'S«Jj • (cjLcL^^Lj i^L^ < 

4_i_<^L4-o( 4 a lJ '^'^5 if^MjiJl') ^3^1*1* II d_5L^ 4J!iA->. 

CjL-t^L j jH ((JiaJl CjLiu^^)) J.a_*IiJ 4__iSJLAJ1 vIjL^IJl^t— i..>-u^i 

i^uiljtll (Ji<r>rt!l yiLJua^ q-A L^ 1 4 -n^j^I 

4 _uaIl-o cLuJjlx 4 x.V 1 i -3 ^ 6 '^ ) 3 '^ (Cj^ i*\ <,*11 ) ^.1 »"tJi Lal^ 

O^ Ll*iL(_u? * 4 _A-jja_juaJ 1 cla3laj>Jl ^53 r^j 

(*J 3 ?* ^ jl 3 "»i>Lj LjL-ljk! oi j cUaJ^-a^ 



dk^UuiUI 6 jU2mJI 6 uuj^<j^l9 iD^iaJI 


1 ^ ^«a_2lLjxX! \ ^tilnd JlI^, 4 -Iu^l 

(_y£ j_^l A,A (J^Uj 4-:^jL>. 

. 4SLlJiJ 1 t^4.n" t^Uvj^ X * ^iLAd i-ilis 

Cj^L>JI t ilr j ^J.g■>! t 5jLc S^LcajJI L<alj 

• Cp-J ^ I 

- i ^ 

Ji-h f<u.a_:^l ,ji£. <Ljx- ^i_a—i-c^l c^V^Iai-u^l ^.4—%ji 

3jLuajkJi ijJJj -4i ^ ^ ^ d_^L^ 11 

L^JCaio^_>d 5jLi>i n H . ^Cjj^ i^< t.n) *4^ t Mill 

Li.x 4 ->> (jt5~*^~^} JL4-U1.4-J «;'l3^l C.<^tJj *c^V^La.i^^l 

JLjj 4Unil^ ctj.tfl.4Jl tfjLuajJl < ,tf 14. 



^ t .1 r JS Ji!l 

m'*i.4^tJt))j <<4^LwiIiJLtM Ot^LwjJt rt A (A^} 

OLdLuiXf^ Lji^LtftfjVl CiLju^ (B) 





:(j^l!La jf .ejlnuJl (_yj| 

^jj ^ ^ ~ >-:K^ >-:H^ 3 JL?—^ ^ 

S^IjlII _>. cy^ ^^3“^ 4-^.2_i]| _>. 4 SLj _(fiJl jIju *(<^Ij 3— 

CjjJuj tJjL*-ut <L3r i.a <^tl jj-lc. ^^\l\ uLai- (4-^j lu^llj 

^J^sejuna - 2 UX'.tl 51.1 ^ A 5jL>XaTI 4_^^j \jj^ 4SLjuL1I 

*^^3^ ^ Y 5jLu3jl!1 (J^L5j CjLcLuJt a 

4^jll3 . lif- Ij-A (^^) ^3^3 4jjLjJi JL>.t ^1 Ua jl-auV _ Y 

4JS1*,.i^i1I jI Jl 3 t^jJl jjJ Lr^ YO = \ T i.j “w ^X 

llui) 4^,i ini!l C-uIuj f^3^Vt Lr^ ^y til 4l"i4ll 4 

(j^l j ■ ^ Lt^ Ij—5 j YO 4it*> 5 ill (_yix. djL-ua— jlJI 4_rwjj ^ 

lit 4 1I 4II 4i>rti.ti jj.>jLij cjLcLuJI 

1 4 M 1 1 \ ^ ji (Jj) 1 ^ 'xJl ^j^4j i LAj ji r. jujl^j aJJk 

((iJJj ,i^\ t u'»itLj 1 ^3 JJ ^1 Llxj ^ < . 1> 

^jL^I ^oic- La t ji <11 Lyj 11 Vi ^Lli.jr "-Mil u<.t.a"S*J (j! 

4,•^VjJcxujVI ijL^ij ^1 *l^33^^ l^IIaTI ^^JjtJ 4AAiiLt-uVt 

IjlA t-<U"T1 t JL-p-j t^3^ Cr^ ijij) LrtflA 4 jo1 Jl^cal^I 1^ 

A3 j Sll A Jl (jJsuu (jL$ qIj t4-aJtitjO ^^13 ^ 4a^.4'».a ^3-^ 

«^L3j3J1)> Ju V 34 iM 3^i>JI ^Ju& jiSl 3^^ ^3^ ^3^3^^ 

aJjI^ Sjlj^ ^T ^SojI L4j,jr * j~ul£- (jj-iJi (^yoSlifl 

^4^1j Lijjji 3j|..^ <u 4 ®Cr^^33^^*> jj--u3lj tjjljJLl ^4 4 1*1 jL-3cJLl*/3U 

(j^-3 tciUj t ^(‘<5 ^ ^ 4 _^jaJ 1 4 :qLdt .".j ScLphacs ((LLdLul)) 

jl^-LAJiJi 3^3^ 4^L^ ^jLualLil_^ 4->>lj[^ JajLLa-l (^jLlJI ^c-la.i^l c_t*^jJc3LuiVl 
^L-jJl 4JVI aJJt 4^^^jl 4 i^^J^L-iil j ‘^“‘^ ^jaLJI (J3-2Ji ^ U. ..jJl 

Luaj Jtp3^l iy^3 3-*^ {^jLaJl 03-^' ^3^^ Lgjjl (_3-fliL<-«y^ 

.Catalonia A^^JLLa^ (_^ Ripoll jjo (3 j>^ C>^ c^jI^ L^JIaojI 4i ukj jf 


;^jjl ^_^LiJI ^ j.“yj ^j*3.*1 (3^ ^“1,3^^ -3* 4JL3 j3^1 jJ^ ji\ 

Ji'-p” (jd 1 ^n a-.-w jLi.^jt 4j . dllajlW ,_y3 ^ila^ ^J^ jJj * AV _ ^ * Y^ \i<tj, 9 

4. a- _ i 3 i.aJ 11) |%_-miIj I—9^^.X. JjJa \ 4_3! t_i.ui.u * A * |*Lc. d^t$^JrtU «4. Ufl t lL*> 

3l-^j ‘ij —JL^jjJl A 111 1 L^j 4jL-aJJ_« (_5—^ JL ^-tii"t.4-ul i^j ]1 OiT_^ IVT^ o^S ‘V 

^1 «^Jc, ju-p ^ ujVjIa^Vl IjLA »i*ju _x 5 000.10 ‘A) Gamma of Frisia 

ciljjK ^ A_u^j.a o'i-^ • Astrolabum Catholicum i-jVj 1 **^VU 

.j»l ^AA tzujSJl 05-^3 5^1-^aj .4js_pll 






tiJloJi jj!Jji JlIa L^Ij JLh ^Ij tjVjia^V JLux^l Jlall 

t^Lq-4 

i<ji]jife_a ^Lct>.l CjI j duuuMja (jj-iL^J ^ n < na 4jcLiA>Jl ^ 

*LIa£, CT^ ^3-> ciSjJc-TiJj (J-^^-S ** n <^i * ■* 

Cul^ i L-urtji diib Jjlj-i 11 ^jjia Mill l1Jj_>»j Oilj 

5^__^aijuD 4 j^1j 

Urt'» "i a J>-3j . cLojO^ CjL^V lJlusj 

t^„a 4 <,< III |4Jj^ 0~^ l"t.j.JL-v (JJlIL 

(3^ JliLjtJ^! 1 JLj^—a >■ tll':>"<j (jSJ 0 • * 3-^ 4_j_^^_j-JI 

CjV^Ij 5j-^l (yuj CjLJ^I <>03 (OV ^^LlII 


j§ijit 

{j-u-cl_iJi L^Ju^Lj ^j-JU ‘(jVi <Li3lj 4 j m a 1^1 * ^03! 

I,^'*•„“, * ‘ *0 ^ ^) <.ir>^m iJl *aJl il,i ^ 

^2>a 4 ,j c n ,fi Ml ti 4Jj^l IjJjJ (JJ a.L,iiUj ^Jl-SI . 1 ij nj _ (t)^^ 

{jlaLULt Lb^JLjKj 03 jj1 (Ja" >JlI (2>a-3 <^j^^J'’^ <aijl^!l 

^^-aL-uJll ^j^-jSioJI (J^^l 03j ^LjJI jjbj 

LIl (J-4^ ^ a5 CjLjLxxtt^oj Cj^botj Soc. 

d t aM ‘“*l a' ^ ...VI jL->-1 - ‘ ^' -^1 SJf ^ Jb>iJl ^^^-3 ba-^_^ 

i^L%.j^l (_)^u3 4_u-L^a-itOJ1 CjI^ jJj*i.ll abi^jsV J^lo^ j1o£.| 

J^lj! jIjJu Ja-C (jjJl <^_yajjl^_>Jl iJLoIl J i i-t a fj^ 

_ 4.aJj.3ta JojjU'v Sj-uiu*J - (JjlO:^ ^j-uLlJl 

liuil ^Lajjt . J 'iC. 4 fl 4_3Luf (JSJ 4jLaJi (Jljoli 

4JjJo -O 4-bfcjuiljj JjJ—oJLl Jj-Laj _*!aLI 4„j..l a 

^lal—JJ ■ ^^^ 4 j,..il-> SJi Cjb^lOJwVi Cj^_a—uJlj •30->>^^ 

^jj"-^* lo^J <<L_xLu:^iJI CjLcbiujJJ ^ a U . j 11 •^a jt^tl LLa jlr^*^ 

V “ 

. 4j i O< a CjI^jI ua cLb On in 4 aga ^^1 

-l_«_iaiJi i-a i«~^i '_).■.> i-uU Lo-i.la. YY ^ : L«jfc SolsticCS (*) 

j-lc.^ Osj-ajJl ^^_yja ^.i4-i.~iM LajJLc. j t YY ;,jJL «>-> n . l ' 

. j*,>^''] ■ YV . ^ ~ ^■! Tuj' ^'9^ ^ ' 



xSUMfxU. 


J j (j ^ ^ 

ijl^3-^' ijA^ aJjU,! <^ljI>i<U 

^J ^11 i^jLj>-i J^1 jl_:w A_C^—c-Sc_-4 ^ j—C lLsJv ijjt A_ i ^ a .J . JLj 

Jl/s J'i^* 

IjLJuji ;j^.a£Li-Ail \jkj>- a J.j.ta.-a ^J^ljL.>iJI 

^ D^i <*n ^jL)l (j-ul* j 5^^L_2J1 -A_:xL_t.u_ A Jlj Ju,<JI 


4 j 1 >u\^l AjJ^i ^.t"i r. ljt^ Ac.jJLL-ail 

“ " jj “ _ 

jL^JJ! uiu-cilLL*^ j_^j A-Li-tijJLj c^^Jl j^LjJlJ 

IjU-Sjlj A^^^^_t_Il 4.J < II c Mitt ijr^3 t^^-t-a-jJl 5^-^^ ol3jl 




AjjujJI jj-a (Jl£L*Iul 5 JlC, JJ) fctl tjLjj ^LjlJI 

4 _^^ 4 _i_uj (Jjt clj*i/l ^Ji (JL>J! Lo.^^ . AjjL_ t 4 j->- clil 

.^'X,.irt,.i A CjLi jjki >• jjJl 4 _:wL->JI Cj^VI ^JuA CjjL_c.t . 1> S, A 

AajLI dJJoj ^ijuu Cjti Cjj^j 

^AilijJtJLt^ Aj^L>J| 3jJa.uuXlj Aj^i CxjL^ I cJiJl (J L a, <u .>*iVi 

AljLoja CjLaH^ J-a->»j ^JuA JS-AJ CjLol jL3tli-»)l 4 i i,..i ilL 

A^-JUjJt Sl£. ^JJU£^J-JO jjj iAiuJL.>Jl j iH ^cj-ujJ1 CjLjlj^^ A3jjJ 

Sj-^jlII (^LmJLI j^Jiia_ft-o Ij^jlc. (J.;t-i ^jl c.j-«U icLLj-sc^ aLLa ^^L>- 


.((CLLl^U) dL>ijt JUJL^O ^Lui^ ^ ■ .. jll jj.j.<: 3 Jl]) CjLlITlX t^lL>,u:>- 

^ljJ( ijLjJ Ajallii CjK I oiH 


CjLc-LajJI ^1 ^ijJ^ ^La^'Lftjl 4jLuiLcA] <'*A j ^_l . ..II Aj-jujJI b 

IL^^v CjLcLj.^ t jIIJ1 CjLcLi* ill La-m.^ j^-ui-C. Lul La^J^^ 1 A._J-ua-i3J 1 

tjjIoj-JL)l JkDjIaJv aoLa^A-jiJI ^L>Ji «^.II 

4_ijfcj^! I—alj-iol JL^I LaJlI^ .^j'UL^i A^LjJI Ail_>Jl ijy^J 

L-S^-uj A-JJUjJl j-^j-a JlI^ O^ tjj.*ija-iiJ t dL^Lj 


. C.*3^ 



6^UjuUI SjU^I ^ 


i «5j. U;nU o^J 0^3 

^^1 (>04! A^L^VI U>^1 U-® aU jU:^ ^ 

4_L(,(i i iLl AJjL-qJIa l^ I < 1^1 CT^ CjLx^ijJl ^jl LoJ : 5 U . ■ .. 1 

a "i. j A aJ^ (J^<-^ (j^ < T1 '^^ ^J-.’^.Tl <aj tj3! 

3-S^>-C-i ASLutfuJI .AajLj^l (_yic. 

^j_j3 Ja4J L*—u3J JuvCJ ^jj-^ (J-4-::cJ ojJJlj IjlAj i4_j_jtj^l 

^ jj ^< 14 ..-tTuil 

. L^lj Ajjlj^I 4 I ft I 11 Sj-IoLlil CjLft3ij»-Jl 




jt^;ti ill'll 4y;ti 

(jL^ L-a jJ jjt J^_5 ijj-uJjLjVi t Jlj ^_y-ft^L_i«yl J11V "1 r V1 oli 

JJL-tuj a, \ r. LtJ-ii JL_^^ C)^ *) jj H L ^ i/i 1. 

i^jji Oj "i <i!l (_^1 Jlj t ^ 1^1 At L^j-a 

^j-ajft_-*!oJ 1 JijJL-seJiJ A-j^jjl a ^1 ^J1„L" C.VI Cjljj ^ ^ ^ 0 _ ^ ^ 0 

^Ij-ieJLi-dLj aJLJuj "< <,ulj t^jL-K (jjJ-J t-_^t_^£LJlj j_a-aJI_5 

■ura.'>Jl) |^jL-ft,i-uJ 1 ^ft-ouAJl <^t »^ILft ^^riiLalL! 4.^Li-ut 

(J^^IaJl t (_^^_^-iJI Ijl^J (J^j .ft jll^ 1 ^jLftj IJ ?c, "i < »Vj 

^j_i»J! (U ((o ^ •hJI) "j-VVl j-tiajJlj 

~ ** ^ ji “ 

j n "kTI j^julc. aJVI 1^ j , o j ^jlj "lU llLLaJI ^ 

. Lftb^uJ 1 ^.t.*l.aL. U 


s 

4 (i ^l_c.j C.<- > o —fcAiVl 4-j—ftJx. -sLuajI jJjl Oj_^_>-I 

Jcn.'v 4_^jjJ LaJ4ju L^*-^! 

Cr^ -^-^J cdJj-^ Cr^ S6~^ Ct^J ijr^ 

1-aj!j tLftLftJ 4_-ftj^Lft Ji_Lolj^ ^ t _.l^Vi 4_iSLJ i jIjJljj (J-*!ujaJ 

“ , t c ** « 

C.(j^_>.l (L-l^I <_«-Lii >■ i " aj A 4." 

~ ^ 

jLo^jl gt ^ ^ Cj3^^Ls-a ... j A t S A t4.u^L^ 

. 4-4^1^.ftoll^ (joi-ft-dU 






(oic 


jLsx,^l ^i£L>Jl j-jc-iIj i j_i:i(L*Jl (jj-5Jl ^ 

.^^0- |»L-^ jLjuD^I 1 (g "t t*> I nl^ 1 f. L J iui J.J-4 i4—4-56—I 

1 1 ig " tjjL^-Oi-al \AX Cj) ^^jJl I i 1 ^^ r ^^yCjij 

(^JlII ^ j) 11 1 ^j(i lUV 4-_4-lajJJLi 4 j ^i U 4 _jljv1jJLI ojl (^jJi 

4 j j L IjLt-ajl «^ci£.Vl 4..4,4j.i.,j C.*^jJ\ .^j-w^_<^-jiIaj 4-jL^ua^ 

jJ 1 ({ jJ 1 i—li )> l—fl Ij ^J-Q-xJ 1 jJ-^SwLi-u t ‘‘‘‘^ ^ « 4_2tJ^)) 1^1-^ . .. 

,_^iaJLJ ^jJtJLcuJ CjjL£^ C.<-i.J > - ol-Xij ^^' 4 _SjJl>- 1 J-t-aj-A 

^Lt-b-C.1 i >i'4LLo jljt .4-4-ie-uajl 

(_^ J—uDjJl CjI J ' 4 r. A " ‘ ^j-J>~hi\ 4_5^L_iJl 

. ^jlTn-gjlJt^ 

* ^ ^1—J—dol MUL.U 1 Ju J. .miLxJI ^ -AJ-4J 

^ ^ Cj^ )) ^ J ^ <nli (^y^LLlII LaI^^^—ZV 1 (J^l \ ^ 

4-jIa.iiijl <—A.UOJ n 4 i4_i-£5L>. 4 _j_4-ALj j^J^’LjJLl ^ ■"<! * H j-s>. i ^ 

^J < rfa , 5> » 4 j| jJj *4-4^1 J 4 1,11, I 4.jl ^JLu u(4-5i-^ - -■ -^. t ^ ^ 

4 4^U jLjudj^I 4J_cjiL-u Lai .^j-a-j^e-a Cj*^! 4Js3L_u^ L_dL_ui 5yi_L.cA 4::tjLu 
^ tSiJrijiU "^^1 duj-jwl J. n 4 i'yjiLjL^a ) ' 

i4jjLJl j 4^11 IjLuajI [Sj^^ f ^M.A^ 

. 4 4.1s 1 4 4 > >niij^ -^>^3 l;A*^ 

Li - ^jL£ ([>« 4Jj^It3 doolj ^j*1 Mlj-^ i"c.L 1 ju-ajJL ' o! 

J.A t i] i t n ^_uoj1 (J-*-Ij .5j-jLmi In I ti^l >11 Ai a 

j^a^i) iJ-4^1 LLA *tji (jLiuSlLa 4 Ml < m1 (^jJI JLud^^I 

• (jy-LojjiLiJl . 1 4 mJI 1 ^-re-LoIj i(( Lt^)> 4jl^^ 1j «^Li,3^J! 

mo ^jLL 4 I II.ml (_^jLll A jL-ual^^l p i tji (jiil 

^.L- tf i. ^ . ^jL—5E_U^IiLj 4_A.I^_y4-u^ l^ 1 ' j^^JlJ! ^-1 -1^ 1 ^1^" 4 I ^ *Lj 
^ 1 ^ JL-LJ . 4-J^J 4 i 1 ul4^ I <.ix-4 ^^4 ■"■ I cl) L ^ ' ' 0 . 1 1 ^ t 

^ t <i4 La^ 14^1^^-4 0^3 Lt-^I 4—i£LL 0_il^ t“. £-_ t^ 

_ LjIj La^ - Cjj-iafll JLudjJLI JLa^-l ^^tll j_^y_iSLLfl 1 <^jLfu ij3jLt-o 

4 14 JtjjI cjJLxal i l l i.JI c 4_4-^-4 Cj^iLjJUfcj ^jL^j) :^| 

♦ LaL^. ^jrj-«ji.4^j 4.4 .u- 4 ^ Lr^ 4 ju_4^ 3^4J VL4->-| 







6^ULjwUI 6 xjB Siii\‘ioll9 (Q^laJl 


JlL'Bj—^-4UJ J lJl ^ J-^ i (jl <^1^—0 JLjL<3>^^ ^ 

^J_ 7^ A Ml *11 3—4—3 iwilj ^3? (_r^ tV * j»L-c. 

Cj^Lj l-ijl3--^ ^ ‘ JLjud^I (jL^3 

JL^ .^^ ^ ' a |»Lx. Cu-oui-l^l J j 
t-dLLAa Lu^-tfJ LoLc. A-lse-^Jus IjLusjf -ilj^l (jA-jSLlttJl ^J-O 4£.3-Q-3c-fl 

La 5^P_3 4 jA A^'i jli , fcj-b-^Ji JLo-cSjJll Lol .tiAj ^ 

> 0Vo j^Lx. (Jj) iM <.p1 (_j-3 l_33j-jco ^ Cr^ Ami .il JLd-O CluJU>JI j_t-«a-»Jl 

t JlISj-^ljuJ LT^ £i ^ ^ 4. I ii,ui|^ ^1 

. ^ ^ 0 A ' ^jUaij-uJl ^xLj 


(((^t|«is*i),»i^l|»k 


i_)jL<-u 1 4ji—^ diLj^-^eXJ f-j-ll ^^Lxl ^<uj_iSE_LxJI tjL^ 

.<*tU ^AmJ\ \jJt ^j-a . 4 i A ^ 3I d^M_u_A 4 _Lixj>J t.^13^1 

iia ^a^je-jlJI ^olx CjL uj)L-ut Cjj^Laj Gt^ncthialogy <t \ jTt-uj'w» 

^^^.43 3^ 1 r. If! 1 4 x^.a?i.U 4 . ■.. Aj.U . ..^Vl La) . 4 x. 3 jlLja IjI 


. 4 jal ^ 4-^3 -cu 3 4xlx. 


(JILa 4 A-^lt 4.jSLLajl Cjlj-ALLaJl ^^LjlI! j_)-u3-^ ^LjJI mII ^oJx. 

3 ! ji 4^3-iiijJl CjLjejaTcvI, 1 jl jjyU 1 JlaX 1 J 1 j 3 Jl>. 

. I 4_i_i i ■ .■ 1 Vi 


I jl Lo JlJu?eJ ^jjLuai.1 3 ! CjUIjLjJLj J “1 \ j 4_^j_^l ‘rll ^oix 


. i (^LlII jJ-ajlJI Ij ALusjja SjLlit_A 4_l£i^ OjlS 

\J a{.\ ^t-A-<-uJ i 3 J Lp_U-L5tJJ j33JlX 1 (_J;lljtIiJl l-LiiLi-ui C^jLfJa"l U -.jjL^l IjLA 

;_$) i-illlu l 3 -'ildj ^ 3(3 11 J A. j> ,n 4Lia rtll I 3 . I a t j (jl ^-C .1 a 3 '* 


.^a-^jlILIo ijx 4 JL 33 ILA 


^ If- fUJ ((j3:!3^0 Q- ^ - ^ o'^aLmiJ t—i-OtJ 

4 I ^ 1 t li t 4 t ^1 1 ^ i , ,. V t 4^jL_isJl (SJui) - ^ 3 . .. n 4 .^ 3 -^ 4 IJx 1 L?^ A I—A t u 11 

^1 3 -^ L a 41 3 t^_yl33-aiJl ^ m !L 4jijLijA t 4 ,, j a" '> Ji Ij. -ajuI 

oj\ ^ lo 3 l 3 _x^^M 3 ‘^ 3 —^ j' ij i j ^ (j| 3^ 4»al3_*Jl 

.(A.:fcJJLl L 4 J (^ 3 -^ ^ 3 1 1 Ini ' j'axj 3 




pic 


J.. * \\ ^1 (cic.) pj y M It 

4_iJLiaiI-ilA : J_>.lj cli^j ^j-d j^LUlj ^j-aL!Jl ' 

<u.3j^^X.VI f^jji .4^1—buLx^j 

(jr)-Q-L*Jl 4jji^,..ill <.jLZjjS..LMjuMl\ J 

I 

(_p-i-i*JLl^i rJt jLudC.1 ^_^LM«LuJt| 

jLsu liJLjJlj ^_^liL31jj-^11 jui^l aJLSjjI i^ci*J! cjI j < >,iLl^^ 

*4^Lc. ajjjunj^ .Cj^UjuuUi 4 _j_l-uLuuV 1 4jLu*-u-dJ fidoLiL>.l^ 

^LjtJI ■ ^ ^ »'•** ^ <^i_ujL^-LLi ' ■ ‘ ‘* ‘p ^ ^ ‘ <?^l.jMt2L.'>iJl 

* j i-iiifl pj < n rt" (j^ic. I jLA jl-q-IL^I^ . L^^-5j p W * : 

S^ljJ 4..clL^i .cjL^jj j-jiiC. (j_* Decans «jj.^)) 

^UaJl <ijJLi!u I \ <^“ *"i JSII ^! 

. ^j-ul^Vl llUj ^j ^ u <i)IIj ^-3^ 

^ U > M CJAjljo ^LLaJI i. £} a"< aj 

lLUj ^j-C: lLLI^ 4_:kjjJ jj a. lTI jujL-st-lll Lr^ * L>^3 

r~4 j . 4 ■ ti Cl>3^l 4.jfc.,t I <Ji (..^I^Sll] - 4JaJciI1 

CjLc.^ 4..^-^ JlSLJuV L.t. Xi j^-xJcJh ^J^ «cJj-*_i^»^i ((dJL_Ju» ^jJ 


. CjIJ- jJIiJt Jy3 I^JlX. (j) ^ pi^^Lo—lyiJl 

4 j f 1—A " t uy ^i 4 j 4 -j_3_^^-jl-o 1. V gIj 

c^L< lLsSJI ^^^-*IiL>fcj ^_yJI dJLuiu^ Lr^ '0^3^^*' 2 ^ \\ ^•^Ij 

, 4_l3Q ^ t4^i^L£ 4 ^JoL=k]I CjI^^JuJI CjLi^jOC a .al 1 1^{\ 

^jjaUiJl tj)j-2Jl J2!j( jljLi^ (jLiLiJi Ja^Aj jjL^ 

^j-aj_i_ulj J-ic. p^ ilr t JJLC. 

I ^ ^ JL^ljJ _ iy\ T ' ^ < 2K i jIjlJu 4J.jJl.4 

4 JLII ^Liio Low Ij-pLjj 4 -ajjV 1 tpj) ^UaJI 

4_Jj i. ^ .. } i .p A^ 0 ^!^_>. 'iH 1^ t« 

. 4-i-^3^>L!1 j! 4^^^jtJl 4 jlUL) (J^3^ ^ ^ iM-o^ 

Cjr^ Lt^ p'J "^.'^.ll p_ic. j^j-uLjJI nJl 

fiUc. cdLaJl JLat^ ^jl^a r. ^ljoiLuJI 

ClJa^l cliJ^ cjLse-C.^^ ^jL^t ■p'lr^.tltl 



Ah^ULuiUI SjliaaJI X... v‘.q IIj 


^Ul C>^ f uy^ Ly^ji^ «(_yJtlJl J A « ^1)) 

J !" ^ (r-^ f !l y n T1 4-^lJtil 4-Jt-t.x^f jjJj -..I ^ 

ji *• * *• ’ 

4jl C.t-L'w |aI£1:>.1 (_^Jl11)> <1 

\jjb (^jJl_3CJ * 4 J TT J I iiU L>jjjt ^jl^r J-JJLj <1 tjl-Sj itJ^j-jQ 4 J ijl^^l (_yij 

LjjijjI ^jLj (Jj__aJ1 :^Ij jJLl 4^In/! j <>i _(I» *- ^\^\ 

.d^LuiA-tlj j.je-iJI 4-Lo C<.<ulO 

_uu^l j^jja IjJL^ ^ t.,. H < n i 1^ Jk—u 

1^ via ^ ^ ‘ ** OJ-JJUl^ C^tTl^ Lot CjVL^Ij 

*—kil Jl^ ijr^^J ti ^LjlII jjl i/^ a (_yJJ I jl m i hI i4_^ij 


- kjijLS&>4 J^LkoJ (3^JUJ 5 JUJl^- (JjL^J 

kjtjVlj 4:.L^4—L^1 jlSL)V ^\ glr' 4_Liiu i^jJI ?• C.«J>».>J 

Juu CA ^\t 4 jJL_i^LLo Lft^^-i-u ^x:^ritl < rtt i>> njl iuj!^ 3j->JI 

^^_ijtj (J.klul Ca^jJl j Mir c^Lill 

ilLUj - 4 -V,ig11 ^^1 ^cJ-SeJuJt 

iLilLkJI ^ CJJI J_^ ^LL^I t ^ ^ ^1 CjL^I j "i "wVl 

>4j*sia!l CjV^I ft Liu j L-u^-ua^j 





4—j-LoLj ; 1 (1)^—^^ jj 

(j^L^jJLl (jljUl JL^j .4 jig, f.j (4_£^Jcuj 

(_y-3 4 j <11 tII 5jj_jJi juLa cjjL_S_IlJ 1 
0^ (jr^! ^, 1^1. C. 

I ti^l jj) <<^*,.!1 Lq) ^i-^SLo Lg-A^i^ 

tjru ljLjJi-c.1 ^_^-LoLIiJ 1 (J^jJll juS-fl 

• j) 1^ i <tjV ^JjL_^) n i! 1 L,ti i <■>«-) «.L^gLtJI 

jtJj—*!alt]| ^_jlg t!j (-jjlijiVi K V " I III 

JL^jI 4jI Vt >i! 4jli^JW^L^ 

(JjflLiJI 4.^ \ y 

(-Jjjjl lj_A l jd ,..i ^jjjJlj . 4 Jjj J.j<i_Alj 

Juij 1 < j(» Jlj-ot i 111^1 jj)i^»TI 

Lajj (J-ujjl-5J!j i (_^^L_i_uyi ^L*J1 
(jyi (^,jt_u-ull ^UJI 

gji^SLl Ij JuLajlIIj j . ..j ) ^b' 


4 a (_pL^ *<L_flljL_jJLl^ 

^j£. I 4 ^ 1 * V 4 !j. Ld" tj (jl UL^i ^c^jtSLgj 

O i I 4 cJi[£ t gljT 

4 h a j U' A ^..... ] 

Ijl^ < ojI 4 y '^iT jj i"U -^"tlj 

'*■_4 ljb^^_^L3 (Jju_^ 


(^■>1 . lU (J-uaU 4_aL <\ *tAi 

4.a.aj (^jVI 

^j- ■ 4J ijL^ 

jl3J .^JU 1^ 

4 ji iL^ L^jJl^ 

lia^ 



6k^lJLiAiUI SjLiiiAll p^JjJi 


*LjJljlIJ JLLI' UiJUl) d Ja_j__iJ! 

‘wfl I ^L*Ji ^_y3 v-iiLi-A .o.U!i jLjia ^ i 1 i? .O 

■*c.jlJL) \jjt laJlS-i - \ 4 1\»]\ a. L<>.L*J1 

4jJL3 

jJLLoJIj jijL-i-juc'L-j^I *_j^LLa 

iU^-o-iaJl 5jL^ 5 jLx. Jn f"i~ CoLS^ . l^Jl ^ 

,v^L}^^-_Ua—J I iSj l^>i 1 I >, 4 , _^L. < *1-^1^ LUlL \ J 4__lJ^^SJl • 4.-J.£wU«i_U^l.^ ' 

_ lS 1 a 1 ■:> 'i A i ._ 1^ _jlII jJjll JlJs^ Ju-'ol^—:^! LSLu V5L_u-a a 

L<i^>3 >'L._u1 i3-xj5> ^yLl ^Inab ^L) 

J if^ ^.jcj -..r^ 4 fj 0 Vi ISl^l Ti ..»Vl oVLjc—« 

i Ltji£J .1 cL^-laJi jjuc ^__>jui o1^^.jb_JLI jLojx^L) 

sJl)Lc^—uo^ 1 cZj- 4-1 ^Jl c C.^\ jL::tJ^ »_2^—t-u tIjLA (J-J—3 

. J_jJSE_<>aILlL 1 ^ 

i^j£L lLILjlA LLA c rt 1 11 ^iLUjcJI JLc£-I 

LiJUuJLl^ • 4.i-<.ti^Jal_lt-H 

jJ-l>JLj aj-^zju!^ LcJ-ju 3 LiJLufc Jj( cIjLjI^^ SJ-C. . 4_u^^-^ 4,13 :,.-l'L CjjL3t-l 

i/^,n iji,A iji^^_^ j <ti 1 ji j-xil L-tj^)_i3ii 

^Ju-L>J! ^\ t j^L-tJsi Cjjoe^ i U <1 o Jjjuaj 4jl^ 

(3j ^ ' j). ':tJjl (jix. 4,.,,ii 4. .■^■i.u.,..;^LLm "_r»>t 

._o.t^i 5jLjt_jJl i 2>SL] ' (!*•* * * ‘ ‘ ^ JI - JL^JL^^Vi 4_JVJ 

.^J^-LlLI ^_yj3 _ ilrN-i^l 4>.^ ” Lfc^Jiitlu^ul 

t \-Ji ^ 4:* <; " ift ^ Jixa jj,ujJLj ^ 3jl^;-^>Jl 

j ^j,>3 iLuaji .Cjl^p-jaj,AjJlJi^ 4 _>.j 4 5jLcLi-y,4-i 

ij-jJlS (3,5^ c^-udJI 4 3^ >o 

Aj. i^'‘ia A 4joLc. cljj.4Ali 4u_wi^J iji VI ,c jj) ifiJI 4,c^>^ 

4JL<^) lUJ-o 3^1 ;^juSLII ua-i-cjj ^1 

4_3,j13) ^cjuJI 4_>.^J JuJ-j^Jl! ■ ^-^1 

c^_y,lljl i^y^Ju LjJLo 4Ji ^ 3j ,1 it^l 4 <a^a ^IjLaJt 

^Mensural music (4_e^3 54 ^jlj>J11) ^ 


Ji]\ 




ai 






^ I Us! .S^-uSUI OJLiJia cCJliJi f^JUu 

^JLoH^ 4jj ^Jj ^L-uj i_jj^ jfT l5J-^ Lj i-Li «cLaJu]| 

^-o I_JLJLS i^j-Ua^Lj 4^jJiJt 4_fl^^_jLll 

.^^jL^i jaU^sj 3j)to^ IjLA ^Miil 




.I.C- i-& * 


Lj ^LwoIaJI 




^lijl ^c-Aa .jLjt^i L£L^l£L^j juol5-:^l LSL-uL^L^ . 1 ^^oj 

^j-U£L^yt o5.)^.5 •(f'-i * >^) LT^j-:!^' u>4^i ‘(t*-c3 

c>^>eWi ‘(f^ ^ ' ' >^) * CT^ 

lj>_-i_j>- gLJa.t, a jJl_:wjJI c-Vj-A jJL-o—C.I Cj_}L_^^ oJl 

15L^L_J l-uVl >■ 4. ^.l'~<— TnJlt J J 1 jJ_J L.. <-U^ 1 ^ i \..< M..^ it 

\ 1 C<g -Q vJiJ ^ .. l^K^!» ^1:1^ . ISI^Ll-jj0^1 J 

j-i-wLjJI LL^-<.a^ ju 

^Luu-a 4 l^ I ifl^ 4^^lt a 4^_aj a 4jS'^;-->. : djj Lj^ILre_d p i^s"t j 

jL-c-:v'^l ;^L_xi ~, ,it a ^_;r^ >J 1 ‘. 4_j—uujJ-A 


‘ d • ^ ". 'a- a ^1 L^*^l.4_*r<-i,ul j 4-L:fc^4i_iJ i CjL^VI tCjLoL^jJl 

tcjVVi ‘.4dl"i^„«3 JlSvaTuS? J-SJiJl ;4SL^I£-^^ SjuLoJI 

;^_yjjjjjL>o L^ (_7^ - ^ juLfl «)) ■ Joj) • <>\U 

x-ui Lq_>j 3 i^ j 1^ <iiI L-dLoj ^_ps^^-iJlj 


Jl- 


<4 Id-dt 4^V ,t.ii\ jLd^^ V ijL^ ^1 »4ijL.4-A 4_3£^;.LiJ 4 <; 

I JU Ji_>o 1 ^Ix Lju ^..^.Ij-jjL 1 * LxIjl! t ij \ ^j-'O Ij ‘ ^«_L_u-ja jJiJ^Jl 

. t fiG j_3^ 

jl_ 3^ I ^ \ Jl)^ Cji _ixaJI ^L_*Jl3 oL_^ 

(jdi^ I^L^—j-dJl (jp3 l^-d-Jej ^LdtJl (JjljVl tL-xJjJI 

i 1 £L^LiLi_uV 1 CjLdJJp-x 3 jl£. <-t,x.lxJ 1 kijLc.i (_jJa Sjujudl 4JI n c.? 
i«^»^ijJl ^^Ld_x» ^ <L . -311 (^JiJ 

^^)-iI(L*Ji ,ji_^_SJl 4 _iL^ (jr^j j I 4_Ui J - I C ^\ 4_3Jc-t^ 



6»^IJLuiUI 6 jLiAail p^laJI 


L^^ t :‘ “^ (jr^i ^ mt lS^l£L_4JL] 3 A tiLLoLiLit 

L>^3 t«(_^jJiJl tiUjJ ^JLitj-fuJll (J^l Sj AS jLfljVl ^1 ^j->^ 




pLi—o)) c^LL^ ^ C>^ L 


O-^ 


4^t ^ n ^ 

^*■ 31 . ((l£L^ISLi-l 1» « iL-j—^ Ijl—je-lt ^ 

2lJVI 1 4 M i ^ LLo i^T (J^ (3-iL^) J-i^jL-o ijj 1 j_JkJ j 

dU IjlA {J.4_t2ujj BjLC ^Jl^j i 1 ^) 4 

(_yjL!Lll p ■■■ J .t_jj^lll^ i3^.£Lpij ijl£ljj^l S U>^ t5_*__3l^l 

4__c.jl_pl tHiWt _luJLl CjLjj.SL1Lj i tj 4 ? cLllJi 3JLI 

4 L ...i-Lq ^_pjl3 tuVTj (Ingenious devices Jj^l) 
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OJJJ (J-^ 4-jj ^ .g CjIJLj_C. ojj (.7^ (Sj ^ ^•* ' ^ (4j^l——ftJLi 

<LjLljiJ I ^jjj cnj-*j -<^^*3 *^^3-^' t >0 Cr^ 4.^J_1--^1 

^ * ftl_A 3 j^^4-JlI1 H 4 _3^1 jj ^'" iN 4 _o^t ^ ^ «jj * 

t 4 _^Lj 3 ^-ja fjl^Vl cJJl-Sc-j ^*1 'v. oL^£L!l LiLj ^^..30 i ^(JJLa-uiJ 

4 

L-^jJ—A jjl—^ 4 _j! 3“^^ ^ _^3 4 f j >11 (jj3 

tULl 4 a j 11^j 2jlj->JI 4 _:^j^ ^jjt"i! 1 % i“i ^^J >3 4 

tjL^Jj . 4^4 4 -^ljJt JI3-LI3 4 t j ) 1 ^ j 4 j A ^ 1^1 i 43 lj 

Ju^ ? i Li^^ j ^ ij 3 ^^ L>^J * ^^^ jLjt. 3 ..LdULi ^-ucaJj 4 _j 

Lj^ i Vj ^ 4 _j 1 4 ■fl.t.ti t 3 . i^jM lj 3 t I 4 - Lij I 3 1 i"ir. V 1 c- UL 1 3 j i^^>->- 4 ^j ^ 

. 3 jl^^->Jl 4 ^jJ 4 - 3 jj-laj 

tCjljj)li"tl ^ 33 ^ _A-Sl^l ^jlj—j_A» ^jLj (Jj_3J1 33 -^ 

3 j r j i^U:C. 3.1^1 ^JLaj^I J_yi.jjiJ3 ^Iji^^t i 4 _j_a^Lj_uVI3 4 — 

JL4-C.V 4 3 1^33 4^3 I3 1 i j.iA^ 3!^ ^jji3l.,^.ll jjV IjJ^^ .i-iJLlj 

«■ •* 

L^-Jjct (Jt^J V ^a^LaI,,,^■< uV tj^..<,ti.i LjJ 3 ^ 4aLIl^ Ol-^ ^43^1.4^1 
t^^jLittil 4 j-<dL>JI oLc-ljuVi J13-C ^ISLaVL • Lll L-aj^jLA 3-^ 

JM-i. ^ i Jl^L! 1 ]| 1 <i^ aj 3 • 1 (J^-^ 3 ^ fjA g " 11 3 ^ ^ ^L^A^Vt dJJt 

4*3 ^^ 1 jljL^I < 3,^'^^3 ^ 3 ( 3 ^ ( 3 ^ i4-i^L9J1 ^3 i^L3j 

* 4 j(jjt3!, 3 JljJlaJ 1 ol 3 i,.iiLi*«!l At3~:^J 4„9-^3 «1 ^-^^3^^ 3 j ^*3 
3 L 1 I 4-LxijLll 4 _^jJIj ^l_iJ 1 ^La J 4 .AJI 3 JI ^jl A jU JL:>>t 4 ^LIl^ 3 -.LILAJ 3 

* ^ ^ <131 ^ 3 3 ) ^t! l 

(^1 *^13X1 1 ^ ^ < 3 ^ 4 _jiJJLj CjL-aJJ^ Jl ^33 V 

4^ 1 "!“ ...3^ jVtj 4" ...jj.^!i j. 4 a r. 1 jJI 4^Ljj-iAlt ^j 4 ^) 

3AI3441II i j IM11 (3^ ^3 *( 4 _ 4 ^L 4 -uJI 0I3ULJI3 3jI3_ijJI) 

Jl^ ^ d" ^ ^ j (3^ 4 .^fa 4 oLj 3 Ji ^Jub .(,_.i^Lj^l3 Cjl3iS,!l 

LiJ 3 j 1 ^_^3L>iJi 3I lj3^j JlS LIjI ^a ^3 * JLjJLI 3 j j *" V* C« A*i 

^ 1313 4 .^aaL^ «^1^^^I t~, S ^ .L*> 11)) ^ 1 V1 4 Lj33 A3 O^ 

3!^ *<;Lx. 3 ^3^ *^^34^^ O* (3^3-^ 3^3 *t_^Xa-i-u3Ji 3 3 , tA 5 i 

. 4lTr A JjtJ (Ji-ljJI (_^l j^JLu 3 r^ 3 LiJl 


dk^ULuiUI SjUasUI (D^isJI 


^Lx^y[j s^jL^ 3 jLc. i oijL^.^ cjjL^ 4 j ->^ij 

alj V "i <ul Uju t4 j ^ "i II ^IjJLi 1 ^ j il^ (ji t "ij i «\ j 4 

«:!—ILtl^ ‘((34—^ ^j' l-It CjVVI CjI dl 4 L^aJI^ CjLjJ—J kjuJLi 

" iM ■’* 

CjIjL^I djL^ (34-^^^ rt’l (—dj-LMj . 5 \ rt t a ^l^ll ^4^1 0 J O t 

i^jja " j V fJh ^ (t^Lli£L11 IjlA ^^jja 4 \ju^ Tl CjIj Ail 

. 4 .Aiiiai oi^Li^yij ovVi 


(1^ : L^Lc-i • " A ^LjI^ LliLlib ul)I 4 

t«c^l Ji 1 tVl)) (‘- 7 j)j Cr^l ^ "<4j La i(((JL->.jyi» 

i ^ "i M all S • -■< '*•■* y" i (jl 

.4^jJLl ^L^Vl 

aj-jMjJu 4jj In fU cljlV^t j)l^ I iijI 

i ^ iIUTi 4,.jlj 14^^1x11 ^J ^ 1^ rtj V 4 jJ^Lj 4 t^j '^ill 

^l. ■•■, juVi ^1 t ^1 ^jl <j^J 4j^j,i<AJ 

.Jlill (3 jj^ » ‘^3^ 0"^3 4JL^1 (_^^jfcLlb ^jnitf"<,l CjVjLjt-fl 

L>^>^ o' ^LLaj—t^lj 4 j^J£U (3^ i((^JiL(JL')) 4 jLx^ 

I a" ^.iLnllj 4 jIj^.^xj Cj-iISj *4 j li ig" (3>^W jt' -^ iVl 

4 j j III n!l^ 4_^lj^_j_iJl ^_4^LuL!i cAfl-^i L^V jL-uajMJ J-oL^ 

4j^ iuj^llll)) 4jLi^ Lol »4-_j^ i^ i!' j aIjI^U 4 J * “"j 

4jj ^j_a iJIjLjljljV! 4j^^JLbj ^00 l ^ 

« ^6 
(JjLuJij ^ < tl. t i^ll (J^LuJi (3^^ o' ^ fl 4 4^1' ^1 t MiVI 1 <^jl 

tjUb o'^^ >!' 4^^ljJ 4^jj^j>u]l 4.dJ^J^t (3^-^' ‘L7^^4>4^^ 

\j^ju^,A 4^1 jLAiIuyul (3-A^ 4-(SL1 i4ALc, t j Lc,'ju| 

^LUJI <L^^Lji_ 4 ^ t 4 i-^-Aj (3.i^^^l (j l ill CjL:^! "i" I o' ^4-^J 

• CjL^l*iriniVI JJ>^ d(jl^ 4^uiJ^‘»*<H 

(Jjl (^ A'W j-stJ Cj) ^_^JlLSL!1 lJlj-ujj ^1 i-_3^_(_Aj_iJl 

(t^J^iAl 0>-^' J^^jO “'V' Oi-4^** 0^' 'iCjLjj-j-aAl ^Aju 

d ^ ^ jLAt-Tul 4_ui^l_La 


fLf 


\ a lLUjiS 4j 1 Vi tiljLjL^VI 4£pfl_u JLi^t (_^JlJSLJI ^ 

L^JL^ ^Ll^ (jpuL^I - l^^^Luj - lILII^ Qja *, fcifVi t Jl, il 

*^Ll^V 1 (Jjfc-0 j^Vl (_y^ (J^ 

«• 

i^jja ^ - ^L^^fLDIj cJlJVI jl 4.^1. iiJI 4—a, v ^11 ^13 

(^jM-jJL 1 ^^joiljLJI (Jji'^r j (jl *Cji£^ til 

cJu—oJeJ Ai11 j ci]j)^ Mitl 4-S1 jI A.i A 3a rt c. 0^ 

cjLoJJJL! ^jJa SjjJlc. oi Vj ^ tj-" L^-ua^-o^ 

. ^ ^ ^^ *'^ ~ ^ 3jj .1^ 1 ^jf^_^i dJL^ ^J) L>^ 4 rt i" 11 

(J^jJLI (J^juaudJ 4_>aljLlLuil 4 1 o " i4 3 jlc. « "< i^4 lj 


‘'^3 ^^ 4_j 1^^ t (j-J^ *“ CjI^ l^ y ^o^jJ 

I Jub ^ . ..tij 4-1^jJ■.. Atl^ 4^1^ j all (JjL3^ 

■f ^ 

tx*1 ^ Aj ^L^i ^ LjI \ ">^1 - c^jLJi \ "ill (ji-^ t4l^ 

4aL4~*J J^l£llLa j—u-u^ ^ j il (J^-:^ l_^jJi jJt » o VI 

CjL^— ua-JI t"M La JuLc juud^l . ^Lx^-j-uu—o 1j-4 1 jLuajVI 


^^^1^ ^1^^ 1 4JLaJj t(jj^lj^ jtfti ^la,C,! (j-4 Ct^ jjufLbijI 

— L...^11 jij^,4^ail 

(jja CT^J^i (» 3^ 1 ^ J ^ 1 1 (>» t>wuJl ^i jJj 

- - - - ^ ^ 

J^-3^-4 -jjn ^ 4jLa '“11 <^Li^ 4J L-i.fcii.) • jik \ * ^ 

** ^ 

CjIj tl^L^L (jJtJU ^ I^-hII 4^J Ct^ (^A-uj-OjLj 4,..i u4- L (^1^>- 1 ^ t-A 

u» 

((^^^LlII c^Ll^» jjb 3J1 ^ 1 c. j ^ 11 ^o-i-ol al "V (^jJl LT i 5x . 1 1 

4_J^I 3^U. X OLj^i-jux-l] 1 j^-juaj 4_)L<^I IjU^ . ^CjL^, ill 

4_^ .L^l -W i^aJl (^jJll ^LuiJl j 2>£- I^JL:^ 4 rtl"iV 4 ijL-^yi 

LuxjI ^"i j ^11 ^]^1 (J:>.j1 .(^jlI£J1 \ jl^l a i 4 (_^_udIj^ 1 a jl3 —Jl 

Uf 

f^jja 1 Jl^_^ (jLi^kjVl 4 _i1j4>xJ 4Ui.AlclI ljUb 3 JljJL^ ^ J T <3 *^ 

# 

^1 *1 1 ^ 1 •Al l 5jj.La 1 S .t-> 4 ^3.a ^ I/* La] cl^jl^ i^Lui^ 4 ^Lu^ 

^J(^l 4_jj&Lja <,«4"i j^^l L»-uL-ul 4 n i n^L^ c-fcjL^ (2)-4 4L^^4 

.jLuajVl tijjajx 4 ^o-^Loj-aI L)-" 




6»^UjufUI SjLiaaJI igi p^laJI 


(Jl—^-C-I ^"l J J-C-C. ^^41 (jyill 4,„J,, < a cIjI t\ iiitl JU>.I 

J 

* T i.! «Urt ^c-4—CijL^ iS^J t^Cjj i Aju) L^i ju 4_3t_i.Jt_j-o 

^Jo^Lj 4^1 ^ * 1 a I 1 ajA"A (jl^ .cjLjjbjL^I 

(_y-4ijtJI i *•«*»-11 1 5j-LiisJi 4Jj_L4J i JlA i L^Li :j ' - 

t xA *< ^* 1 ^ *0 *" 1 In ^ 4 -jI.jL^ L^jJLwO tjL-^ Jl_SJ . 4 _^JU 

t,< I <1 ^ 1 U-»n 4 .a 1 iLSJl alut 4_^jijJL ^ y- ^J^^ (J>-^^ 4_iJL^I 

“ » ** 

. 4.y ^ i I, AjJ^I 3j^l CjjL^ ^LkJI 

LoLx-i ^ A A^ 4^j-aJLtj ^ 11 tiJljjVl |cIL^Jt lZjLjjJ^ 

^^4-> V,,i.<Q ^La a 4 I < 4<(^^^mi t >1 ~ Cm d. jl\[ ^ tt 5 tl S l^i 

4_i^iL>Jl dJUfc JiLa ^jf ji.j"f-^i jL>.VI dJL^J L-A j .^"4. ^ 

V 4j^-t!u..‘lT I jjk .3.1 jlIc AfC-Art.l 1 jJ.j.u-Luij 

I V Tn 03^ icdJIi Ly ^3 ^ 

4jLpl i^jJI t^_^L-uVt Cjj^\ L^jj i (II '>iJl udlj^yi ^jL-iiu 

. jLcajVI dj^Lla (_iTr ^ 

J J S JL.AJ cdljjyi)) ^ < <i, >«ll cdIjjVi 4-jl,.4-r.. ^J^Jhl\ S j A j<tl 

^_^JJ ^ lit jj_L(!aj) (^,«,u >ttl ^-djjULl JJL-5tJxJ 4 j («^^l_i_u_>.Vl 

f^jja ijJljJ^l jJ.jLd,“«,,< 3 -^ . tU fl ’4 4 j JubLtUll 

ciJij j!^)) ^^L!Jt jj) In II (^ Jl^ 1 JlA . 4^^l (JLse.^ (Jj^l J « La P(_^-4lwB fr j) 
«4jjLS_^)> J 4_Lau-iji (^jJ! .«4^^^j-_aJLlj 

tjhSub^ . L^ [_£. jLi_i_u L JlALui.jqJJ 4-^ ^l--... \ 4. \ 

* c * ** c 

;^!j ^jl (3J—<-u <GV l^l ">- »(jt L^jj-^ jLj&L^iJLl 

^3 jj 4 £LLs CjiSi^j-u djj aK > .5-j^ljJl L^ij*_i_Mj 

. L l a'> J 4 j) 4j:^jjJ Ijl:^ ji^ 4 ^j^jJtaJl (_^-Jua.5-iJlI 

. ^^LLII L-fl j. « "! I j ^j-uLcuJ^yt 4 Ji AJ JL-:^iLiiij 

4h'^^LttJ *3 J J 4 4SLiA «nl 23-^^>Jl 4. il^3-^i 5^"i ntl aJJt (J^L->. 
^ U^J tijjLS-AJJ 4^1^ oLa^l « A ta*! < hI (j! mi'^11 J* 

^xj.tuj L« ^1 ,^>t->Jt j^_9e-4J LaI d^-3Jl» 5_A ^ (♦) 

. . H d ...1 ■-■^tl 






aSLJLq)) Sjjl^ uj tiJljjVl <1—fL tiiJL-iJl jj_LaJl 

) t. ii < < i , ^ L^l i^-liLlSa ^*j) ^ rt ' ^jL-SJLl 

(^1 g-Lc. j Cf -L i ,il (^J-A!a A 11 U ^ Ui) *4 d jLt.uJl 4_t_i.u->tJl OjL^^JlLI 


^ISLiILjo 4£JLa» 4^1^ LaJLIc. . 4-}.i-u.^4j 1 oL£jJlX1 

(_;j-l£. Sj^L^ (Jl^^ V i4j ^^-LiLi-o ^ ^ ^ jl tn"i I <M V 

JlaI m i U I 3jLj_aj . 4 f j • a «LiJ1jjt ^,<,,» “^.tl 

t^"i J ^ti ^1 ^. X,,3f.‘i. IIIt . t-3j. j "i! 1 4^1 JLC.I I ii" 4J1^^ fc.aj (J '^ Q 

LiUjLl 4.jXi!bV1 u^L.4..u.j^ 1 (_^| t^l— jlIx^I Lja d 4l... A L .dj t^LULl 

SjL^j ^j>.ll_u-4-a (5jL*JI 

.CjLbLuJLI 

—iuU..:>Ji LiJijjVt 4-uLo-sJ 4_ J^^LjJI jIj—L sVI ^JUb J i^LusI 

gi^ 2,** (ill L4^Luil ^ itj Ijlaj jU^ >J1 LiltjjVI)) n 

(.iIj^->oj i4jljL:^! ^ 11 II y glj-5JL_ul 4_c<a>5t^ .^Jl 

4 4 Cf^^l j 1 *4-^j ^jJt g^i<>l t ^LlIuVI 

. 4j 4 jIj ^,.« u '^I ij\J^ ^^LaJlI 

LJuxj ^jl (^_>SL4J 4_fljjtll ^J| ^11 ^1 I \ rt" »j 4l4LuJI ^11 dJUk 

- i (jLj ^.11 4.j-AL^_La t"tl ^ ^ ^1 

a 

Vj ijl (J^ t(_^i^-.>JLj lIJIjjVI 4.,i. < I A 

uJ^JL_aJ Jqj^ <"tTLj 4 _<ijL^ .(J-«LliJl Jj-jc-a ^-^Vl 

•(^ U^ ^J>1' 

^] <!'■*■ t^... IjLu 4.4ij.drL.Lri.'a ^q.i_u_>J1 ^ 

. i^,Jl ^ ■" » 

ji (4j|jLj LI a 0,5^ tl)^ iLl-u-^ ^j-jjJLl ^tu '^1 tJ^Sj ^j( t.. t ■^j _ T 

(J irf^j ^1 LliajI gj-iia-U • a 1 j| 4 _l>.jL^ jjLua^ gl_iJa^ 

tlrjU<>ij (jL-uSLiVl) L-aLLajuVlj ^\ 4jw^ 1 (jjylSijuVLj jufeLiiLl 


♦ «(. rtjrt i'ii!i)> ^ xV'i^^ 


4j! J-=^J tjj j . * a (^-^3®-^ L_waj| ^jJll Hi “^11 *—-■“ 

. i,jt,ll ^Li^jV 4-i-uuiJjt juxjJ 



ftk^UjuUI 6 jLiaaJI ^ ■“ j p^JbUI 


(jt JL^J JlSiJ fjJi JUL J -^11 0,5^ tjl <--<-qtJ _ 1 

A, i-Hvj >iti ^ j ^1 jn <L^1 111 I.I ^JUb 

. ^ < urifcU 

^tl ^jub ^ ^ ^ j ^ ^l3 j Tr > t^LliSLll ^_II—c. IV flij 

oI^L-j—Il^VI ji^-u 1—(l—^JLu 4jjl..j.!iJLI —5iJI 4 t j 

I jLl:i:i 4.daLuJLl 4 Tr L7~^ J.'^ 

^*^1 cJiiliieJj ti... 4 rtj4.aj 4 <nS 4 <i ja" ^ u a 

^ ill jLi_j_>.Lj (jl ^jl rt a (j^ j g 11 

^ 41 Ajj ^ 1 .4^jL^o 4 rt*iL-jJl 4 -IljLIc. 

^IjJlJLa . «(_^.aij)) (j^ ^-4:^^! ^Ij-lJI ^jl n 

^ Ll:£»JL>-a-^ G J < i < h"^ (j^j_4_Ala-j L^ JLa (jr^l 

****** > “ 

^ ^ j ^ ^ . -V J '*">J1 oL^^t ^*1 j ^tl ^1 4 'f J"m \ <1 Ij 1 lOL^yi 

Ijl .A ^1 11 ^JLaj (3^ 1jljlILi-u^ ^ *J 4 ^ 

4^jL^ «.LwuL Ij, ^^lubl Jl2J . 4 t I j ^. -y' j l l ^Lujl ^ Lii>jLjCua 
oLi-ji^ljJL ^J.<4.Swa jLajVI jlwftg ^ i ^JlojIj tl4j^..^^l 

SJ^ *4 J A i 7 t ^ (^1 J .J i ,..) I £. .4jjU^ 

t i 1 1 . «Lij t -“T 1 M1 o^ ‘»jd 1 i4gJL4_aJ 1 di^ ^ J j 

t—fll Ln«gVlj (^LSLjljVI jj^l I It 


It A c. _J_^1 ^[^1 t^jl > t"4 a —jJo 

f +) 

^gl_IL] |^JLj>>j O-lL^J .jl—i.AjVt —uf (jj rt *>> 1 1 fX C. i —LuS o Vl ^ 

4_al^_Ldul ^ .>>^!j f4JdL) ^^JLi 4 _iI^qjkJ 1 *^"*1 *..l jSU 4 "m^ f a 

^ 4-j 1 ^jga L3^ tS^ d jft-i-Q-uaj 4 ^ a CjI(_ yJi 

1 I» iilUj ^j-iSLLaJi j^_^l ^ ^|J *(JL:^I IjLA 1 .. V J 

«.L!ujl ^^yjQ Udj-seJla LaJLaj tJUJLl 

5 tjt-^ A pj ^^ 1 ^^1 t—}jl_j>ij ^gLlu Lgio^^ 1,1 A ^(.u-Tu 

d f^p_a ^LSLut d)l j J ^JL£ ^'*1 iT dj^l JL^^ > 1 

(jja Jjf Ld 3 i. O^J . 4 _i_i_uL-uV| 4 , i alAil ^ t li") 5.UI ^1 

1 ^ Aj^ ^ 1; -f j ^ju^lSLs-il LaLS 1 jia C. L^Luajj ^JL^ 

4J(£LIj . d I gL j't L^ljL^d 3JL£. ^ ^ 1 ^ ^ £ ai U* iVl ^1—C.J 


^ <4- 5 »j t .^C-t l» ^Luxll ^cJio-u^t i_r^ ^t—slioJuVt^ 4 i.iid~i j. ^ i t j ^IjlmJLuiI Li. l ii a i ' l (*) 

.[(«_^pil] .Refraction ^_^ M-vVi JjLUJ 





^ > ft 

^J) n f tiH 4-^^^L_*JI ^**1 l" < nj ^1 1 I^^jl (JjL^ 

‘^ 4-jr-j 1 ^ ^-1 j»"> 4ji n»M ^^LljJl jj>i» (C^LL^juVl 

((t rt .^. "<j ^ 4.1^^ f4 <j » ft Coilij 4-L-it.,ft 

.JL^ claj rt MiTi L .* Sncli's law 

.((—flLlijuVl J^Lt^ (_yi 

^^J-a diLcL-s-iiit jl «V1 ^1 tLblj 1 ^ ^ i j^^^ ** ^^ 

(J^I^jlJI (2rV (3-^^ 4 j^ ^ L>-®3 itj''-iLll ^_yJI (J-uaJ 4 M<>^ft ^1 < fi'vt 


4.j-:^3^3J * “ rttlj 4_Ti . ^\ I (i"w^L! i.rf^ ill (JJIj^VLj 4 j )t U 4 rti">tli 

ft t->. ..Ij I jj .-^tl L-^ ««", «^ 4 j rt U i*iij - 4_^jJ^SLi-uJ 1^ 

I U ^ ^ j . A I jj.^ Aj i »~*1^ j «■■ ti uJ^Lb • JU^l—uiXI 

^«>*> < ^ I ^j i^ i \I j <>%•!! ft A 1**< 1 1 ^ jj 1 Cj^ 1 a !ilI 

^^ i . • ti (y\ »!i ,■■■>. jl.*j »j) <ift,!l 

<^JLi Lr^ ^ t vVi (j^LsJLj)) ^"i j (2>^1 ftl ft I itl Ljo 

<LjJi^JJ t^l :^1 IIlA 4J,—4_jIj^Jcu .Sj^— aaJI dJljjj * m< i j •> • 


1 j^ ^ 4 (J-^ Ju-5fc^l JUJ^Jll ^3^3 LT^! ‘4-iix!fllJLLoj 4--ua-ftLc 

. 1 gljjLjj LaLftJ 

Jl^LjJI t ii m 4j 1 '^j w^isLiXi i-jL1^» 4j ft a 1 ^j.ft ^fti:^1 Lr^3 

I ^ ^ 'H ^Li-ujJl (jjO IjjLC. t i*! ^ ^"< J gll (jt 

4uft4ft Cj'^Lftjfl t jL^ .fftJjLji ftJJLsfe^ CjLcj^^ 4jLujtjJ 

^ 3 ^ jt 44_ftLlCL>Jll 1 ^UC^".i 1 4_3jL^^Ji ijlj-ll 3 I *4_3jLj>JI 5j£LI1 1 ^ ^ 


^\ i ^ " . ..1 Oj—A JjV ^ 1 a *4j ^j 3^1 d^^-Alla i ft in 1 

4 < ^ At l ftU-wM ^ ^ Camera obscura «a ^ lUIl 5j._'fc„..>,JI» 

L^JLi^ j_y^_jjlj Iju II Cl nl^ 4 JL 4 JI Cj)1\ ft A 

Jk if. i-1JLLA ^jA <_33Cju]t JUJL-^O ^_ujLj^ ( \ ^ ^^^)uift.-cuj 1 ^J 

, ^ t 1 1 0 Y 

{_yjj ((^^-I^LlII e^Li^)) (Jibj 4_2L_Lft_>Jl (jp® IJ-A (jL^ I ft 

4<j it^T ;Jl ac. 1 Cy^ jluu j^ 

4—t-iJbl^^ 4 _^Ij 3-^ t" ^ t ^^jja 4_jL.ft_^o Lft-i 1 jS • JI 4bLll—Jl j (3^1 

.."Fiiiul scnson" 3 ^L^Lj ^ll->.^1 1 Ijla t_iiJ^t (*) 




6k^ULuiUI SjUoaJI 1^0 




.Ll 


-4^ 


^ 1 A A A ^ A > ^ ^ 



^IaJI tCjl^ 1^ iH ^LoJLc. ^jjA ^juu 

I ftjhf (jl—^ i(4jJa-fcdUj[^^l 4_j_x^^iJ! 4.-a-jw^pJl U—^) Ly~^ 3^ 

4 ja^>L-t-uVI L-^jl tU (^7—d ‘ JL-m-^JI I li 1 r.) 4 sJLj^ )j1 03 ^^ 

.(A. I. Sabra in Encyclopaedia of Islam, VI, 377) 
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((fr ..jSLli)) 4.^^^-jLlt ^JL»»t.*t .(.ul 

/\ Chemistry tLA^I fAc. 4JVjJJ 
(Alchemy (4 ^k\ 5ti 

(_yi£. < tlS.^31 3^^ O* ^ J ^ 

1 AyUr. jljJll cXJ^l^ frl (gif 11 "t < >1 ^ 
^ «* * I i 4»^Lu^jl ^ ^ 1“ ^ ^ CjLjjLAJtl 

. 11 Nt <^*al ^a-Lall djl.’fcTu.ll 4 £.Lu^u tlad^ 
^^LAJt <1 n!i^ (ifrl, j 4 i ,>Ji» ^ a (ti'i 

« « 4.j^LjLL^J 1 f 1 i ^ X11 \> 


Ut 


A oinfl dVjl ^\ 4 ’iaVI cA^ 

JUJLjlII O!—^ id j fi J -xll 

ljuh jL^l (j-wjlji^ 3^ j ->■ A (Jl^^ V 4-Ja_flLiJI 
cJljj-juUJI 4 ill ljLjua_aJl ^jjb J 

4j^__U£3 1^ i« fr\ J it J '>i|JI » j* 1 .^1 ^ ^ J ^ 

1 ^ iti JljJLjlJI (Jj_a^Ij (tJj—iJl^ (3,)_ilJl 

JUJUJI L^J •**ittj Jt <> I ^ 


ft\>->.1 j_>.» 


^Ull^ jL>Jl jJ_ll 

^-Ls^ 

^ ■ ■■ <» *Ll 4 !^ ^lAa 9 ^ Jju 

■ 1 t j •>- jj ^ ^ ~ t I ^jL.iiti_Ul 
^ I-\ J L. . -^.ijj 

.>u . -^j- ... 

vf»*>^* 



SjLmuJI a.” v’.qIIj 


4 " i t j I U <> C Ijji j^-j-jSJI iSj^ lLU Jl^ . (j-a 

q-a 4_i_A^ ‘ j 4__LiiaIu 4.-j^<-aJl 

j-^-4-«JLj ^^Lc. 4J jiLlaj i^\ (ji * 4 )^U i^A 4j 

lS? OJ-^ J>-=^ o' o-^ t L .»..^- J .lj Laj Hl lj 

Oj ~*-j ^a^t (jij^, j M-J-a--Lj>Ji ^,a Ij LjJL^j *4j1 JL ,rt "«-a.l 

c^^L_ul LiJLi__Lt>JJ,1 jL-aj^ 4j I mi"<,!Ij jL^I ^1,\ V") i nL ^Ij-a^t.>Jl 

^ '‘ “• "j «**« j TT ^ 4 j 1 rtti CjI dJjXi LjLu —i.*lJ 1 pji a "f H j —Ju j >T 

4_ui^.^jJLl CjLajJjkJLI Liiljj] 

j * 

1 ^4 J ?kJ I (jl I li rt " » J (jL^ iLilij 

LiJLubj .4,-faldl i^A ^ia"U ^Jjj^ t jLLaJlil ^1 ^ai-tJLl \ ^ m aI" tin n4 

4_:^j 4^^iL(jiyi alja4 n<iiIL LfO^' 

. igli-uljjtj Ll^jI cjUqjjU-^U 

^^^SLaJll ^j-a “ 4 a J Ml (Ja nib “ CjLjj-*— i-taJl dJUfe (j^3 

f2)-a ^<4-^ LJOj^ - d jmV \ fr\ ja,.i„.^tU 4 L 4 LU 4_Ljui^j *■*‘*11 

4 aii^)> ^1 i4-l^S>JIj 4j^^-i-uJ1 <jLx a j >i11 oLaJ^I a i-^ll 

w c ** i? 

d ^l£La j 4jlaLjJj aljaj^ll oJ^ ^J‘'i'>i 1 ^ ..AMI (J^^o 

IjJ L^L^l Vj mJIj oj nij ^Luj^l CjUIjJ 

■ LlaLalii^i (3^ ' O^ ^ 

'jjjL>oj ^LJLj LtaLpjl (^^^jJi l_jjL:^1 

4.^1^ CjLajia a dJii^ 3 jjJl^JLI j In)ll 4^jwj (j-aj .4 !uJl^JI aljaj^H 

^_^"tl S.tl rtjf ^ a nIjI Ij ila •11 4 rt i ^j 11 I iK A t 1 »j nI -i^ 

** * ^ 

j 11 a.1 .>.a^?i j y* * ^1 >iijAIl qja 03^ *OJ^^J 1 ^ a, \-V "< t til 

^JL^ 1 ^ A ' 11 ^ «1 ^ j II fri j a j ‘>>11 Ml n" ^]^aJ 

.(j^ljii ti4^ jJijI) Joseph Needham 


wA*iUt 

a •• 

4. ■tlln"‘i (^Lo-a—tj>J 1 3L..UU 4 -^Lmi.!I t4.. j , '*^1 1 ^JlX. Ju^^ 

' J J1^ • 11 4-C.l < i<3 J a M MJ t4 i jjj-‘y,.‘<,ll (j^ fl'i a 4JljL:>i-jJ 

L^_(»ojl_a (_yilJl ‘ -^-ll eiuL^j .lIjULajJIj M . .^sVl^ jL-j_>.^lj 





jl d 4 .ji^JL»JI ^1^-11 3L^L>iJL ^^jljJLIj 

j-Ua-i^all (JlJL^ . (^1—>iJl VL1^1 jJlSVI *^y3Ulj 4-cJjiJI 

IJl^J «L-(jbjJi ^JLjIoJ^ 3l^L>iJL 4^jLi&IuuiJLl (_7^ tf. . A *111 jLjldJn 

< i !Ij ^ jg j^t, t dt.MI ffj ^jIm] 


^JlA J!L4 ^urtjju jf ^1 .. *jJ^±l!lj LiLjJlj j^JLla^Ij ujiLjcjL]| 

■1 u f■ t i. ii tnj-lj "ILj «.M.L^I jt Lr^ 5 -j^ 3 , ^ JLl 




J1 \ Mil 


jl CjJ^ i^TI Oj-Sc^ * "‘ ) 4-i i iiLi,>q . II 

4i .j.ju9L1jlJI oJlA L^J)**'**' j1 jl 

<U .^\ ^LUb LaLoj LljL^ 03^ 4jV 

S’’ fi * 

^ 4 ■a-"ii4 (jf I-aLoJ L£jJLj 4 ^\—u^l .c-Ubjl] 4^1 ni ^ 

^ < Ai'lll V (iM jLjIL^VI IjuA ^43j 4-33^^! (jLscILal 

(2)-a a frlx-j (^Lufli^l ^jA jl olji^ ^ (4 in.rtll 

** # 

fj^Lc. 3 jLul^| (jj-^ N ^lr> I <1 <q i4^j[^.9JLl ^L^jull jLaj 

>.L.i auL^I L.4-^ t^LiljjJLl^ JL-J—iuiJ^I cJj^ 03 ^^^ - ^J'^ ^ 

(^1 3jlbIj ^ J ^ 'W (Jjia_dijj i;_^j-^l 4 i iiiL*-ul Cjijifl 

3j^ j? 4 ilirt 4i3^ (jt ^1 4 Jl^jVLj 1 rtU" t*‘M -v «nU jL^jJl 

aWj <_cAJxJi ^J ^« V ^ 3 jj_JI jI 1 **« 4^1 ^jA ^j-JiiLJL^ 

jl «<—fll 3U)> 4—<L4 jjl-^ 4_3jj.1^ <L-3..j-3_>ij Ijl^ 

1 ^ ^ ^ ^ ^ I ■ t- ■£ ■!■ ^ I I -O^ 4-^L4 -aJ 1 ^JL& ^ 1 falL ,4;, "t-LdU 1 ^ n ^ 14J1JL4.-Uij 1 

^ I II ■^tl TT t 4 .JJ^jL>JI oLd^^JI f^j~A 4_U&AJIj ^^LseJJI ^ ■■■ < LilijlJ 

(j^ .'* 41.J *»j) L-< A,ill LtLfc-^ 4^Ljuj 4 *» j 3 1 j) -TT ill IjlA ^LaXI 

fi 

• 1 ^LiuuaJ I ^ L^^X. \a£ 

j ft t3 t4,1.11.^ Cjlji^ (4 i>k A jQ <_< AJ ^jL;e-4 jj AJlJI 4.jlLl^ 

jl^Vl 4-ui^LLa Lub ^jSLoJLl L>^J .«»! ji4 i ^)) ^ lUi^l 3 jLc 

^OJbl ^jLsC^ a.lj 3ti t^^lj <ii J^Ldil JA^ ^1 Cjjt 

J .L * J JL>. ^1 CJj. 1 "1 C. I CjLjjJoJ t Lxl J q J 4>. fj.4aJ 4jl i . ..j! ^l_LO 1.1 3.fl 
<—4j^ (1jl_^ 1 I ^^aJl <Ir.^ 




6^UuiUI SjUasUI ^ £mi Vi0llg fo^laJI 


Ijt y . 5 -^^J ilh^ ^--*-4-rv 

t—ji^ jjULI ijr^^ wL^JijLIaj)) ^j^sULi 

.^Lioil ajJ^^ 1^ jLmI jjlajlC. 

I— + jl—3- _ jl i !1 

L-Jaj + jl—>. - f.\j —^1 

L_i—taj + Jjl_J _ ^l 11 

L-aL_> + JJjl_4 « t^i^_lJI 

1 (JJ^-T) i Jjjeji] (JjL^ j-^ AiujVi j-LtfaLUJI ^j>s 

^ ‘ ^ " '"• ^ ^1—L^Jl |^JL>>t f^jja (Jo^j C^l 

(J^'L^ «.L^ ^^1 j3^.f*-T(,.i, u.) c.1j.^lj *3jl^—>J1 ^j-a I In mj (J^L^ c.l^j& 

Cy^ (^1 (^1 ^j ) “a- i l l 4. i ,. ^ ^ j J i ^Ir (JS^ (jl ii«_ji_>-^ . lul ^A ^ jJl 'In ni j 

Jjxl tj] ^1 J>ifclj o* 5 jU1 fjji (^1 (ji^ juuoLUJl 

jJlt j~»^\ I t !1 <■ < I < 1 ) (3^1^11] fc aj <11 j-jljCu ji-fr) 4 "i -xlLa-a 3:}jJo 

Cj\.a.jui>^ f^A dJujL£ «J1 jL 1^ LiJ^.^ nil Ijub (^1 BjULI 

4j^.**fcrt.!I fJ^Lo 4_^Lt_.^.^ 3j-^ BjLjA Cat^^-C- JL^ .£;l-uLi—4-;i_>JI 

Ca^j^ BjLo Cfaa^V, V^hiiIj jl t^JLaJlIl jf 

3jULI oJlA j j (J-^ 4^J^ ((^ J III 1» j! «4 a.i.u^L^I 

«1j^l oL-iLax. L^jjj^Tr"! -^IjJLl cr^ i ^ 

# 

3^ i n ^ \_a Ijjj 14^J a J a ^ ^ Cj1j_^G C*>ir) LjI—^ 1 tijljl a a !l 

i—fcAjJ! ^IjLi I— t4^JL) 


>11^14i)Lk# 


1 ^ ^afcj l^Iau ^Lj t .Utlj ^I.i^ljkJI (2 ^ *-^^1 3 ] 

^^.^4jlI 1 ^L^i ^LlJI ^LllAVI juq-tJJ 4Ju_la^ 4 uau^^ 1 jLSl^Vl^ 

file'llVI ^ISLol j^iiAaIIj k^LaaiJI iijLo^ 4 ln*4Lae^ * l^ L ua X 


^1 «j^-a-jJl jjJl-4Jm ^j I ttj^j i^jVi ilnll (jyi ^LaII 3^-^! O^ 

j^.La.>JLl J 3 ^ .t-*" tl^ i<(j_^X.LiA^1 JlJjJ 1J1» jf <(5l j-^l 4_iA» c^tAjL-,a 


.(^jIolj-a^LJ j^jjIaJl ^_yja jjoi^l rtjjin’ll 



»Lai)L&SJI 


^LL^I jl ^1 4 1.u ^Tl jtjJlf Cj'^j\-Se-A t". 1,1-til JL^ 

I j 11 A I■ \ ^3^ 3l j '>«n 

’-T- ~ **••*• 

JL-36->S J-4-^ ;1 .. fcdU (jyJ^ (cjLoJL-S-«) 

IjJj 14 Cj^J^Lj <^jL:t;J «-l^^l (jjj O^ 

I^L^ ^ i l cl ^jl u' cjjJLL-JLl (j^ 

OjL^ 4jjJsj-tJI (_paj}^^_iJl Jjua^t 1. V " i n a 4 rt j rti'»»Jl ^jC. ^jLj:^ 

^jj).J> <^lUj Cj^ JuJUlII (jl <L 2 -iiacj 4 ^ V i nil ua\ ^jSLcJj 

*t 2 ;\i 3 LjlJl ^ljL>. ^Jt jLp^jJI J OJ'*- Ij) J~^ 

jjf ;j! t Ij (j^ tdJj ^^jjj ^’>1 frijjj ^ 

La] • I ciijj^, <“iil a ^L>J J<-^ 

^ c 

1 Ju^ iZu ^ t ij^ * ^ L^v) ^J3 0'^^^^j 31 4j ) 

^^Lju l^Ll^ tl)^ 4 _j_uiJl]l O^LaejA i <^ll 

iIj^Vl (jLb J-‘^** ^LjlJI Jj^L^ 1 jjj ftl <t If (^u ^ <i"j a 

dt^ ■■■J ^1^1 d U1 ... ■< I.X^A (Jx-ftJ ^ I ^ A A 

» 4 j,Ii. 4 >!i d^^j^L 4 lJi ^ 2 A:uLl 4 ^pJI 


3b4)U.Xt iU«9AilMjU 

' d j" ■ .. j, jLir% A t^j.jL]l JtJ-IVjJI ^1 fr\ J c J '■kJI Cj«-Lj^ 

djLLajl^-^l LL^ i^jji JJLC. VI j* I 0 nl(3 tt j-^-J-^l CjLLl^ 

^3 ‘ '''' 3^ ^ j 3^ ' ■' ^ ^"*1 ^ ^ **■■ fr La iJl I ^ 4 “ 1^* ^ ^_jiA ..rtJ („7^l 

jl J " 'rfcjg (Cleopatra 1^L3.^3 Moses (^^3^3 Isis o*iJ^j3 (Hermes 

olj 11II IIj L^ ^J3-dL9 djLLj^l ajjt ^JL^l tj3 

— cillj J—ftj ^^J _a^Vl CjI., a IjJll iZuiju^^ * jV _Jl (J3^^ O^ _ U _® 

f ’^ ) * 

^(_^3jjjLJi (ju/3, ^L ( it^ j 1 "1 tjj jjl>ll o,>-^^ cr^l er*l^l lJI>-^^ 

2uc.j_^3-^ L 4 j>-Sj fX • * ^Lc (JiJl ^d ^ g A d_Lj-cxic_-j, Zosimus of PanopoUs 

. 1 c.L^I ^ -^3 

<Cl^I Ijtl J^i 1*3^ 4c. . LJaJI (*) 

, ^ J . I i.^tc. •! ^ ■ ■ ■■ ^ ^ l-i ^ .^U _vSi _k3 a i'l ht^OSCblti t‘ i jLL.Lt IP ^-i-i H 



ftk^LLwUI 6jlioaJI 


f 

4Jd]l (^5 4-aij^^VI CjLLiSLII j j ^JLC 
jj- ii tH ^^ L oaXI j \ mi l c^LILSj J * * J (J^ 0 ^ 

Cy^ U^! S-^ 3 * ftU ^j^jlju Cijl^ Ai JL4£.V1 

** f * 

' 5_^ \L.-uyi jlifU LT^ ^1 J«‘I j\) ^ al g. OjI^ 4.j"| ( iiMi^tl ^Lx4-pJI (j7 

, 4 L_fl ^Lu.Vl ^Lj-4-L3ti] JLp-^t jJl-c^I 

^ \ ^ ^ .^\ \ J<[j (Aj-Sj^^Lj 4^lj J^JUS CijL£ 4 jjjSJL| JjL-ujJI ij^ 4^li n 11 
4 jJ(jU^IIj 4juA^^LjduVI ^L»J>Ji L<y t 11 f d m, i« t LujLujI OjI£^ ^ ' ‘‘ A^ljLlJI 

^ Oj.^lia3 . l^l^ljJkl^lj 1^7ti<^! A? ^it'iU A ^ 


(j-^( c.ii^ij i(j£;^i *-7*tlr^/ii j. 0 ^ ljLj-^ JLq-C.1 ^ CjLjLLS^ 

,'i 4_u-j-uaJl »1 j Aj ^ - U Sj^xaII 4 4 mtl (jJ itjry^i jjja LkjJj^JLuil 

4.mji^ (JL4£.V 4-3j^jl-o CjLqj^^ 

CjLb^Lc I <1 ^j 1 CajLS^ tjAjjLua^Jl 5 

Cr^ (^ 4 ^ j g. olJL-ojI t">1i \>‘ LdJjJ 11 

j i .^'fc.] l ujlJLjjIj (Jj^^ JfLa CjDlis^ i^ftLu LqS (I^IaA La 

4 

4 • ^ ^ ‘L*^^ i4.u_ja^Lui^i f 1 j ^^ ^ti CjLjIjLj 4„.i miIJL 

JLdJ-^1 j^j *uiLj jju (j^Li-d^ (JLdX,! jj£, 4^1 

^Lj 4_ojJ*-^i 4^iij-oyi »1 j d x-^ l oL^ i^j-uD^L L>i/^^ 


tGebcr j -• i^jJ 4Jj^i3 Sj-JLiJ ^jl j 'v ^ i-iLi 

y» ✓ 

(^1 C-.uSJI ^j-A ^ J .| J^ ^J-C. 4^, I u^ 4 jln I n J^^^-dJI 4.4^^JjJt (_y-Aj 

Ijla (Jj-a O^J t^aA^ 0 ^^j.>. VY^ ^^jji 5^. " rtU 4jl ^Laj 

(*ulSL!l ^L-d n^ (jLj (Ji^Ij— flj ^aJb frl- al^-T ' itiLili ^J- a^ .-A 4 m l ii 

^j1 (^1 4_^ljLaxa_A i t i <» ^ 3 mU I 

(jhjLf* LdI ii^i ^LaLJ! t3i>^ t i/>-4 j^ 4-^L:^1 CjLdJ^i A^^a-s^ 
j-jIiLaJI o[>d]l fjA jij-S-jlIIj jj-uLlH 

CjjjL ^jjL) 4 ^VjjIj 4- j i /^V < M (jlS^LzK ^j| (Jj-^ (j-fl tLuajl 

^ 4^!^Lui^1 SjI .>4-^tl j i^fL ^ixddieiJ djL>iJI 4.jdul^jJlj 

Jiu ^ 3^3 ' ^-*-^ 1 ^ ** T.* * *'**^'* '—^l«a iiiinjfc ^.dLu La (jLj^ uJ^SLjJl (*) 

^ ^ ^->'« l t ^1 .aj ij-'LiJi J_ylc, 4JLxd,i J-^ 4 ,l_>jt I JlA 4 1.1 rt 'i jaJLc. . 1 ^ 7PJ (jt 

d . :;-w 4j 4 liiiA)! L^S cLaid. ^_yi| ^huillj 4 a iili ^ 4 jlaoj ;^jJI « 

. La-d4j jLJui^ .4 ^^L-uV 1 ojl ij^;* i l l ^tJjLi |_yd ^j-a 









jJlskuj (j»VlA O) ^ 

(MS Or I1837.f. 29v.) UAfV 4^Ua^l 





























6k^UjUiUI djLiOAJt 6uuf (O^iall 


1 j if ^ La ^ 4 rtl" m L^ljyji^L CjL^^I 4-C:j) a-^-a jJ.ja. <t3 

4ijm>iTl aJJb ^1 lLUj Jju Ijl^ cJuujstj ciUj frlj».j->itl 

^ '‘^LlIoaIIj ^ ^^ 

4jji^ jlS^Vl alx^ cr^ji^ *tj^" <*iul^ii 4JsiLi^l 

jLiJi "i -Brj j_i-dLUJi ^ 4j O^ I i ri "i tj 

C«J^i.i5h,ll hlnl IT) \ >ai..vV- .4-fjjVi j_u9L1jlJI La^ ^LjU.! ;^^IL>o Ijl^j 
(_yjJl ^,il^!l ^ ^Luaj^i 4 j1^£. jJjj 5j1j_>JI clLoLft T LjO (j^Li-Juj 

O-ii-^ lj[^ i\-J^ jLi ijj .4 rtl" 'LJ.l olji^l J^lj-il (_yJJ i^^Jj 

^luJ t4.a (III iU 4 ^jJlJIj Cxjl^ < 10 g <Jj 4^LjJLi 4^^Laj| 4_i . ..It ^LLmSJI 

L-flLd-^l (Ji^J ij[^ (4 lArtll g"Jj ^L-caj^l (J^ (-“jILj 1 jjj .(j^L>Jl t-tJfcjJl 

Cjljlill 5J3-^ Jij 4 i„1l,,h)m4 a J-alj_c J;>.JLij La j‘X-%5 (ja«L^-iJI glu 

4jxS^ ^jC. < t4f jil^H 4 t nai , ^ .4 mL1JI 

4_«j^l j1jl-ax Cr^ 4 j a 

.ujJ^jJI JjI'fHi ^jU“i< tij 4j^ alXA (jaS'>i'j ^^1 *^LiaJ^) 4jlor 

i4^^L^I JLa-cVl S^_A (Jj*^ d^Lcf Sj^SjJLl 4j^JajJl aJJt 

(ji^^-^l.^.M». ■Jm.>JI L^-jOiX I wi ^jX. Lb^^j-:w cJlLLsu V L^l V| 

V ciJLlib 4 4^>.L .jj^-u.*u4-ui^l 

^t, j-i^ CjIj CajL^ a JJ |^jL-i_a 

44^j_^i ^Lt^H (ji^l -UJL>u ^_yjL »j..‘>JI (Jji^ lA^lx. 4 .^^Lj 

(SjIjljlII) i^j-ar I nil jtjL^^I ^Ltsj u\^ .4jLjQ (^{ 

4-^Lcj 4_AJJJLt 4-uj^l ^jLjtjVi ^ jLao^L ,\ 7i ttJ Nuinerology 
1^ V" 1 jjj>o .3jm ^LiUn < *«i^ 

L>^3 tS-sUI («-*-*»! rtll dJ-A 4^LLxaj ^Jl:^VI JSU ^JJLC. 

4j^ 4j^JaiiJ 1 fl I L* 4 4..i.u)tl ^JlA .^jUL! ^LlaJt c «ujij l^L< <!■>• (jSLa-i 

IjlA c,iJ^jJI fjyJb \ SjLa (2>^L4-> 

4J ^LbjL (^jJI 

SLjjtiJ 4-:tjLo jl L^Ll^rnid ijSLaJ (jy^l 

Cjj-i!albl Jt^ L^^ Cy^ L^Sj La£j ‘^LLi^ 5j-a 

4^ij)j ■». jlj-a (3^ ^ (^•Xli •'J J' (_yLc: 






pLWLIi 

M •• 


4-^Liu j! SLpJ! fiL*!jLstZtj-ol i<-uJm--<» jl 

ji 

jJj^t ^«Ji^ Ljo ^Jb ^ ol J:* . »l fl-ilitl i^jjo ij'U-ujL^i 

cIjL^ jdjJJL Science of Generation 

i-dJii L 4 J p^li 4t jjUtI jjjLjlLIj oLoLiJl ^LjjJ 4JlLa^ 

a^ ^lU Cil^AA)! .4 CjijXoJj 4 cjIjIAJI jJ^ 

* 4^in il^ Ju>>l^ ilrtl jj-u^ ^ 4Jiau^l^ u <JtJ 

^ J L»je-a ^1 <L4jJL^I pLi-4_lJ*JI ^c^VI 

^ ^ S' 

Luaj) 4 jS 1] -4 ^ L-t:>-Lu^j a t^jJaJLi L 4 L 4 J ^ 

‘i ‘ ^ J 11^ I 11 .ijj i 1^ • . j.tl^ '' M ‘^ 1 4 ^ 1 .litl 1 4xLo.i aI 

4jLj^ Jft Mi"j ^ * t4j^l j->H c-uS[.ll Ijjlc. cJlIloj 

ijufc (j-<a LiJjJ ^LolajVlj uuVl cjLiS» ^jl^-j-^j IjlA 

(jjo 4jl<i ,*T1 »1 j 4^1^ 4 jlnr. 3jJk.^ ^LJo-t) c^LiSUI 

ijU:!^ 4 ^ I" 4. A ^«.1jl IjL^ij .4jj_if\lll ^.rKJlj L^ al—^IiJtl 

4jj.^aJ (3^-4J ^ 4 jj_uoLjl4 ^qX.jJIj 

J^^.4^1 (_y5 J^LjJLj (Jt Hiij t5Lj_>Jl JLS 

^u^LlaJI ^ t-ilJCij ^^A>- (jLj ^ iJlZlcI^ .glj 

Jj).>- "Tl IjLA i^1jL>>l ^Li-.4-l^I L^Jubj .C1 :I^^Jl^1 (J^-^ Ij t4^jVt 

jl ^jl^£L!i Ji-o 4 4 ^),y c jLai:>-Vt nij\ML.>Z» dUjL£j j mS^i ala^.ul^ 

(J!Lc jLatJV I 4 1 . .A", A j_i ..^tisl 4 U' >■ 

[jf 4 .AL 1 -U . Iaj.^j j.i^ j.iillj Cj^UIj 

^Ij ^Lual UL^f rtj 4 J£Jj ‘Cu^.jSL!Ij V^Jb ^^LaII 

4-^L-L.ft^t-r>i!l cULaJJ-LI Ijl^ OJLjo 3j.SLaJI t4, j_jr,l.ft 4 ,)i,ilL> 

La (J£^_:hj 1 ^ K gj j_ylll i-ilij 4 >-d 0-jl£j .5j_S-Llll 

■" ijyJ-Jf iC-tAJ 4_ uA—C jIJJUJI q-a dj —0 ^ (JjL_*J 

pL> « a L^LL^ k A** ^ *l‘l Ljl .L-AJL^ l-dj| T* \ ^"mJLjiA 

.^^^Lu^yi 4^jVi ^Luu^i cjLI Atii j 

^ 1^ •!! 4-:Ui J A U-uSJl ‘-iuJ’Lj 4lu3l^ ^j_A LT^ 

jjL:w JL-a-a! (^J (. A I^J ^ 4jl Vj 11 Jl-C.1 '4 j—ia-C ^_)uxxLiJi oil 

(_y]a ^1 (_;,pa_>Jl c^L^l tlj-i-u t4 j rt j A »■ 4 j-aAI CjIj CjLaJJ-^ 



6>^ULiuUI S jUaaJI a..» v’.qIIj 


l^jJi L^Jj jJb 4-J_4Jk| fc I'tivll JL>-I <t\l wH 

uaJ^ ;^j5LjJLI j-t^itC (^jL>JI 4.nlu^ 

CjIa^Lu 4 jLiIJ-A j^\ ''Pseudo-Majriti 

4» «» 

^1 j. ^-l^J (3>^J d _^ti ^..ddJ^pe^ 4 .jJiTi M llj C.*,Ai1)lJI 4 ^ rt n I 

* * 

(-JiiJIt .j.jJliJLl dj lU'ill ^qIaJI dJ »IL^ jJ>J 1 

_ 9 

Ct^ JLj-ijiSf)) 4jV! ‘-3j-*J Ld j_;_jua_>»j dJ^ '»">1 Ld-wsj <uLl^ 

* * * # t 

Urt.ji<uj jJj l_>iljiU-dl 4^I cjL^JXi xs^ ^i iJL^ ^jj^Li^t 

C.ul£^ Ijj Lo ^^Li^4j£Lll <:Lul (jjjJl <J1 jJL> 0 tljl^^iLlJl ^u!jJ 

" f 

Joseph Black liJMj 4 ii iU (^jJI 

^dlc 4 djlj Bjbcld (_^Ld tS^3 lJ>^^ Jo-i-ulji 

|jjL£ T i Y |kLc. jJ) i*oU i«(_y^jLi^l j^jut)) (_^L^ - <:Li-d-iSJ 1 

ur f 

t^^yjuaJi La !A <Li-^i,iJLj'd ^iuJ idJ^l—Jt ^la-aVI cijljt <- i-"^!l ^'LiLa 
( ji-altuiXI JLd^l ^jA Iju^ L^3 

(SJjJlC CjVL>. 1 ^ ta (jtiM dl 4jl i^^l Jla-C-Vl Jljj 

Li^j) ul (J^ 1 ' 4J I Jl^ . tjJbLa I ^ t rijj jL^ I,^-re d 

.d^tj 4jfljd>> L^1 ^jL^t (Jjual ^ 


(_j 1 «J j j "i V a (JJj (Jjlj-JJ jlj—LduVl CjjIJLS j—4>J 
4l.q t .a ^1 1 ^■ua"jj tCjL^la-ilIj 

^ja'^ CjLljC. tlf^nd |j-u^ dlutj^ O^Ii:>>l LalS^ t4Xal^ i 

c.uL^VLJLl " j <^i 4j-a^ .' ‘ jL-^ "wl C^^3 tcdljuT 4-2jj^;.jLXl >>1^1 

.(-uj!) ‘(jjihf^) j a.j A *(j .(^j) 

^Jua 1^ „ VVl ^I^Jl tL-faJ^Lil tCjjl i 1 t t n 

W 

it^ij^».a tj. ft "wl ^jrfoLjuoj i^j *0 ^ ?'0) * • <’ tlill 


♦ jLA^t Xi d.»L.M./a ^«_uiL^i L-aJJI( 4 ja.iiij (JiSLa (*) 

^^0 * /^TTA ij^ Lo S_^"i Hi ^ 1 ^ . jL.^j^ d L^L> ojXal 4^V ■-■- 

iii^jSL'xli ^L^» J ri5>.>JI a< Jjjii : \ «i ..A frLfxwCJl (jL»^a (j^ .I^c. 4_^i >- «.t^i ij '{^^ * * A/^T^A J 
jLaj i_tJ| >*:!^'^^ 




ploAjiSJi 


( rtjiio' i T VjJlx S^JJ *J^ *jW^ 3 ‘(J^LseiJl Jj-ui?! tLdjajJL>JI Ja-LttSt 

4 IaJ 3 J-A JjV ^ A'il \ J J '*JI 4 AJ, -V "i III U ^ 

.<^Juu3j 4^1^^ ^1 jI^jJLI ^,j <1 n"i ^ 

cjLH^b Cjlj-u^jaeJjJlj CiV^fi 

{.7^^ ^3 ^ *4 jM j cliij, i"( ^^itU Laj^ a f 4i4t t"i i nU 4I4LM1 

** *" # 

4_iljJfaJLlj (((j-<a^l) ^V^rtll nlll J.4—*Iu 4l^j mi t!l oIjjVI 

tK 

J^Llil i^A rtll Jl ^ajlUI i(JM\j^ ^) '0 ' 

4jtji^jJLI ji 3i X 1 i^^^,£^_>Ji ^jjQ 

. 4 3jl^^ t7^ (JjJlS jt t4 'm <4 ‘(3jL?^ *0,50^ 

(J^3:! V3 1 JLj 3-0 i oWl CjI^-^ ^ '> rJl 

** * 

:3-< 3t^4JU.cuja 1 ^ tA JujuJi 

.^4-ia^^j 4^^^ I _ \ 

m ^ 

.^L^l 4 1 fl *<4 t((4^^ 3.^ 4^^» : ~ ^ 

9 y , ^ ~ X 

^J^"<U ^A ^V144 jj jlnfllU 4^ ^jljA jI jJ ^ ^ 

.Alembic Soi^MIL ((3a^l) 

.Aiudel 4 _u^^^Ij .di^^LdliJl a\ j^y friUt; 3^^ *3^^ ~ ^ 

: JLBljil jl ^jl j^y\ (j-4 4j.l“fcaL^ ^ 

.^Athannor 4_u^^AJLt^ *JL5^ (^) 

.((jIjlJiuUo jI) (Jjio jl (35^^ (^) 

S’ *» 

^'*- ^11 * cjlu^nm 4 « S" A JJ 'A ... A‘i 

jljj,l (_,-l£. "< Te4 4!—C.J 4_j ^ 4Jj 

• I ^*‘j ^ '*‘‘**' 11 1 

. 33 I n1 ^Jja jLiJLj 4 ij V I n1 Ct^J ^l tj 

.^^Lq ^LuajJ 0^) “ ''^ 

jlnfl"in . J 4 Ml" 4 ljbj.^J ^1 l.^ fl 4 jM ^ ^ jC!l djl jlo til Lai 

JlljuojJI ( ‘J *(J jl ^- 'jl l) CJ^JoJlj t(j<i jK“ <llj 

4 d jl 4 j‘m^ r jl^l f^jJLJ 4^L*llj A A“tij Vill 

Jj ) >'‘d l lZjVjLtcjq ^Jl^cJuluj CjLXojiJI aisJt L.<.lc.f . jV^ i^\U 

13 .U, c.uL^ 



SjUaaJI ^ (O^iaJI 


^CJlL^lII jl 1 jg a\ \ ...' L JJI L-\ 11 ^clu 

<^1111 ^Lj i \ ^ Q-A ^LjJl Juu .4u_i4iLLQ 4 -^Lji^ 

4^1411 '-dJjJ |*U t ^12 


4^JuJU 4 4 sr, j 4 I/> CjJlS^ La Li cLl^jt cliLt u\ ^LjjJI djLa 

* 

•jU jj i ^LLnj 4i3>.^^Xij SjULI j-4-1 i^A <-ufc"i.Jl JuLJj .4a:LLui 

i Laj) 4^ 4u-Lb_4->> ^ ojjb^ 'Sh^rp Walters ((SjL>> L^ZuLL 

^ “ 

C^l^l (JiJJIj ^J.ja-jUI ^ LjLl^! ^ J-jtt-i .LOJ (jl-^ LIj t^^-^LcaJJ 4j^^ 

Qja tJl}Li-4^ 1 <jjiLlli LsbjLilLl Jmj 4rtl“j‘><U jJ^LcjO 1 Ax# 


I—dLLall ((^Ij^VIm j «jL-ui^Vi)) 

I Solidification jl*^l jl Coagulation jl^JI A-aLj-jJ (JJL>J.l 

^.rLcl 05^ 4_>tjLjJl 4 -s«^Ij ajij-^eJl!! La I jlj 

AJxJjL^ aJjjJL^JI al,j.4-J^U £y\,ii) tj-fl ljL>.!j 




Jl^J . CuLUjualtU 4iuJL>. IjlS^l 4-^i.iLc^H g.1 L4^JIJ fr Ll 4. i (2^ 

CjLal.l V.") Ill CjLxlUI CjLiu^j ^4^L4^1 oil nU j>Jl i, a1"-V a (j>4^ 

Qja SJj^— ja 4jJ lj, j . 4- i >.L — ciJllA CuL^ i lil t) iA^jjj.^ jl a ■ ^\',.^ 

j.^4rJl i 1 Jcib * 4 ;iA>J1 «Laa^>J1 ^L:. CjIsLuu^Ij 4.^^.>J| diLuj^LoJll 

.^LbjVl 1 ^ CjLtixAje^i aJJ^ lt^ t4 nt a Lojl^ 


J§A&1I 




ujl j^4L.iili frl glc CjIAJJjo ^jja ^jLr>rt"Il ^j£. j^ljJLl (jl 

t * « ^ t- 

tjl JUl^ . Ljj^l (_3J1 J-uaJ tjl (3^ ;jFy4LH( J J I^ j ^jl 

jjU«tt gl j i^Li-^n 4_^^^ j jL ^".tl jl ^ Cj^ ^jJ^I c hi^j 

4." . ^L j_j_uJ1 «jJLI L" ■ t 44 j^3i::JI ^Jl^)> :^^LLb 

A-flLdai LjoI .« (tL^a 3^ ^1.4-'>-) (jyjl—* ^Luaj] 

^1 < ' ‘^) jJLaII . 1 uill (j^j CjiJi^-j£Ji 

w^jgMjjLSJ^jl)) |a_i-uLj _iJ! L-gj^ >11 • )y j ,,„Tt,.) ti») (o-^-uL-^t 




.Ual^SJI 

M 

jl 1 n j A Oji^i tU Kill LiUaJ AjL u a j-* Abulcasis 

^jl « *'\) Cl) (JjjjLj . 1 ^.t <t f? \ 4_Sj^laJlj iij-ala-Sj Jl_i_^1 

^Ij£[U 4Jl^jj Ujlcj ju^Lj Iiiiill 5 .^rtU 3jtjj 

J**»n 

4—c.\, 1—uiVI ^LjiJt Ctuli t-Ju! CiL-cLu^JI i^yi 

.A^^JcxjlJI Cjjj^Ij cUjL^j (JjjJl frl—4 j — «4 j (i(l_-i-uS?l 

^jUJ jaLijO CJLlA C4jI^ L^ ij^IajJI cJJt I 4^4 C4jI£j 

4_j_C.LijuaJl CiLadill CjjLSj . jlj_*Jlj ^jl^L jj_jLi-«J Ct^ 4 ^.^.a 

I \ )^!l (^1 I Jlj.h 1 jJLuaJ Lc£^ t ^LiJl (Ji-ij jJLuaj 












Sjoli wUI 6jljAall ^ 


jjLA 4jIj JL^^i Jj4jJ 1 Uul SjjjSjdi (JJuSJI ^L-UJ 

CuLSj .Cjli-LOjj ^ iy^ Lr^J i^^Li-uiU oJ[^-dJt 

;jjO (jL^ I *11 tlAi.V'vi .4 JqI mi ili L^uiblu^t 

t3>^ (_yj3 ^juajj L>^J i4-^AL>. ^L>. i4_:^^jLll 

*# « « ^ 

1 jLt » -<i U ^jir—<*iJ ‘^JJ ^rti-a- 1 ^ 

* 

J ~N . > j-uiX ^lAJi j i/\ c ^ f J^tl t 1 j A 

* (2)j^ ^^ ^u.4i^^ 1 <T Jm* >1 4,7Ltu ^J.Q-tIu t iCJI Jl^JIuJ 

f^ic jjJfcjJI I Cjj itt lJlc^j J^j 

J^L-x U>-^^ CU-oJ^j ijLse-JLj (jrcV <(i“i1l ^ 4JL>JI ajjb 

^ X CI t'tj 1 .q 1JJ i4jIj 

(3^-3 4-flixil cjl^IjVI (J_a jjIjjJI aJJt (Ja-<o . jLae-pl gUj ^^jJl tULl fri-£.j *3>^ 
(JxjJl 4—aLfl jJlS Sj-ll ( A 3jJl ^Lfljj'^l Jji-aj (jl tji-flj 1 ^% 

JLxjj ti-ux. (_y]| Q-A CjLxjjJLI CjLa^j 3>P 

3jjbL:x Cj^ijLiJi t jiUll Jlj^ ilU U5^ ^'-M:’J 

4-aX.ljLt^ 5l iMLa t ^_^.3 .u1ucJl)I lJu^j cLlLo-jlI ^LU]! n 

. j^jl V.jll (jjo Vju i»lJuielLt-iilj ^LjjV (Jlj-i-l 

I^Jl£. C*Ltt«iu 4^\ Ijuoil (J^ 3"tti 4,jLmLm^l O^ 

. 1 <4 <1 S'lMiU j^IaJtJlj ^^.ijuJIj 1*1 <.iiU (JIa CjIj-u-a^uJI Qja 


hiiAi 

(^jaj JlLo <^^^L^y) /^“i^Vt 3Lj.xJi I <> Ljt i i.q ilnrtiti 

I^L^I O^ Jl 2^ <LJlLtJI 4lu_4JbLj ^^ (jl 3^ 

CjLqI, 1 VtMi! 4J c-ul£3 3^-^ (lUrtMt) 

SLpJl 

^^£^£[ 11 ]) 4 Ajfi ^ ^Ljjj t(( j)j-LAi^l Ja-o^i)) 2 jLx. ^q '“j |aL^I Cx^I 

i ^“(ILx ^Lj 3i^ ^L_iJl Cjjj^JI O^ i-LaJuJl» f^A JuTi 

lLUj 3^ CjLAJjJLI ^^ ^^^^^ 4 l3Ll^jI LujJj .4jjLuJaJ1 

Vjl Cjl <LtAj 4jU-uaj L-Ujus^I 

“5 ** ^ 

^ t(((-LuSl]l fri imx, tlj 4.^! 4 j? ^ LLsjiibx 





»LiAaSJl 


(^1 -gjAjrt-^tl j <riojV"<(iil - 

. 4j4j^^SLI1 (J^LjlJLI «3-i^A_L<3 (JISj)) 

i^ll 4-a.iiaiij 4^1 ji<fc Xll 4 JI ^ r t (^jljJl jLbI 3j^Lc 

^ \t» 

U^J l.ijV It") CjL^I <t j^tt Ly^*i tjUe-cuIlJ 

*(JjL>^^ Lojj cjL^I ^.5:0 ^1 

.^Jl^ 0^3 (jLtaJ ((^5 -^Ij» (_ya tlnn < !1 ^Jj rt ~v (jj) <v h nil JJ^ 

(J^jJi jtJua ^Ao (_7^ J <a"( tU 4 _a_ji^l ^jl m , Lrt fl 

—» ni tl i. .Ci ^ I \ d.-^ i^-^Lj fcUrt \ f^jC. 5j_C. tilLi-Aj .« JoJjjB (jl^ t,» 

i—^j| (Jj-2j ^ ^ ‘.' (3 ^''" 

;_pa^l lUdft (Jj>^ (J-^ (jr^ J-*-P 

J^_u3^i 4_jJu ^Lj jLT ilij.A^ j i^liC thJLiJI 

^j-^J_uJl oll^Q ^jl Marco Polo «^jLa» ud]i (^3 AMI j^Ll^jo 

< l^rtilT LjwLIu| j^L^-a • ii"j > Ljuq 4J_A L^lJj.ja>> JL^ij cIajL^ 

,3£>i^l 41:^^ (j^ <*‘.«J ">- t^lj-jJI 

^jL^l ^t j- v * ^> 3 ^u^ a^LijJ ^jl (j j a 1 I n U 4JL>-jJl j^^3 .(J-uajJll 
Jo-iill ^Lajl CjLfi^ijtx iS3-*’^^3 • 3^*^ Lr^ 

.^l^L (jlj-(-oj^i. (_yjaj j-ua^ frlijMi ^LiJI 
LiJ-nj? cjLpAiuju^l cjjl>.^ ^L^l Ja^jJI t .jV^ 

4 ^ tt* ^ 

cjijLu^^iJl jlLo ^jjt 1.4> ^^LiitTuiAil (jl-^^ ^ '^13 

L%-jjl^Ij i4-^3^_kuyi jjL^^U ^*"...1 ^*^£1] ,A^x I Atl 
UL^ Lq^ *(jrt Mill frLu a^Lluo i^^3 (CjLaLo..>JI 4_uoL^j .v^j ^"i JL^x.! 

.^^.:>J,i 4.seli-u^l i^ya CjLAjuDjJI CjLj^^ (J^4:>.jj 


^^Ij 4-.3C_udIj ^ A 4j A aI 4JJ) <A^«H J-^ L-fli Mil^t ^jt 

t(j^l Milll j^LulIJI -a> j-j-La-oJ i.r^3 * J 

^LtAaVU i4 rtlA Ar A t < IIIi t ^1 tt^Tl 

Iti 

i4_xlXt CjIj^ >^1! lIjIj^I^ LajJL^ ^JL%ILiaij L%1 0^3 -^'j-*' cri! 




S^lljuUI SjliAJt ^ 


4^ 


kII (jiol ,<; rvVi cuLSj udJI^ juu jLi-£»j 

Cj-jL^ jjIaJLj L^jSLij t4^L^ 4 j cjjLjxJji cLiij) 




.^Lo^LuusJI CiLilgtll olj i.. 4 i..fl 

oL^JJLl CjLLsj^I^'W .a j^JL>>j jifTl ^ j TT"t lJljl^j Jl^j^ 

Lc^ \ i«^L4S1>JI ^^JJ^iUdS^y^ SLo-ukll 4 j^L:01 
1 dll ^(3^1 4 f!l j-mJI jL^jf (j^ *13“^^ ^ 




JL^ 


(JoA * ‘‘ iOj^ (j!^ iljL^ .fjjbg Cy^ 

eJldl .4 ._i^L^ 3 ^ L^-dlclj ^ 1-^ ^ tjl-^tll 

4-^~i-aK.U 4f jIaH 41^4 (^^ItJI «3-?^^ ‘ C7^ liliJjLiC. 3^4^! 

. J.^! 3ju3 4 > MlJ ^4^ 3jlj.>ljl (,.tUU \ < ^ '•* ^.^4-U jLu flt^xlAntl 

. V 

Summa Perfectionis 4ji^ic 4-u^MII 4 jlUL Ljb$ ^jU-^ 


(♦I 


c rtjIlJ ^jj4 

(Jl 4 f.Vi lLLlIu^^-^I ^jndi T*> jajua.su] cJi Jj! 4 j^L^1 CjLoJJJLI CuU-uaJ 

^Ijloi-lj jl tUwJl j7 ^!3^^ 4 jIc, |Jj.ua^t .4^3^aj<VI 

Reagents cauitj^l JL^L$ 41.4 1*1 «ilj i«jl^sti t ..^..!1 ^La)) 4j1 n*^j l^^Ji^j L^3!>^^ 
J 4,1.4.g. <1 at. 1 4-" . ..V 1 ^ ■^'•■> Ljbj.-iaia.seaj |kl.3 

Irt *n»j tlj*il J flj^ O^J ^jJ^J t|^J>j4 t nil ^JS j.itfl .ail 

^13^1 «L^ jl ^ jJ^I^ ^L^l cLa (JcL^ l^ IjJ 4 nLja\j^!l Ci^LcLooil 

^_ylt]l jLIa^^l CT^ j-jQgv^l (jjl]t vla.'vV L»^ iCll ^jia.dLj>>^ 

.«iJ[j>.Vl 4.i \ jLJL U ^IjjJlj 4^13^1 4jii*jVlj SjitjVl JUxuaJ)) 1^1 i«,*u (ji 

^ja£La 4ajj_£. 4Uj]ase_d 1 L<lj~j^iC]l j j tt"! i-JiMaj Jjj 

j «» f *±Jla]l oj-dil (jy^ ‘■^^j iCiLaLolsl ^ 4_^l£^_*-uJLj 

l^dseoalj iC4j;.^l (jA tt3^^ ^^LjJ ^13^1 (j-o ^l3^^ JL^)) 1-4^ 

jjU5*i CjL^juaj CjjjSa .((j^oust ^-Lo ' L.dj-u/ jU Ljbj^adj l.JLa.'!^ 

^4lb La L^l^ ^1^ ^jixoL^Jl ljub ^1 ^uiao^ afljijj I'^ll ^jixaL^J 4 JjL4j4 

1 4?C 31 ,<aj4 4_4l JLSeau-uV 4 J(j3-^J 

(Jjjh-I 4aJj_C- ollajUV 6 ^^3^^ (iLj 4» (jia>aL>JI 4_^ljj_uJI 

.«^l3-]l LjL^I ^jl^ 

^ ■“-\ a', A jjo to^L^VI ^L^h 4-u^^tJl 4 yb »^ LiS ^l (*) 

^ ^ oJ^joahlt 4,j,t_*w^l 4.UjU ^Uj • 4^1 j m A % nrj l 




c_dj—ftj i.£L^^Kji^jL-j_^\ Lol 

t<LjJL.^I ^^j^ ^-ti 

(^JlI^I ^JJLI^ “ 11 A^L-uj-a JL>- 

inlJi ^-La 4^1 a 4j a^ 4^1^] J-aj ^^3 

aL^ L7^ J-<^ >*" *"^J) »*1 4 ilLuI^I 4j t “w jjl j^U 

. ( 3 **^ 

^ja jjl <*M.ill ^Xa jn"t CiLd-o^j CjUojlrL^a 

—>J1 Q^xju tiJLLA (jl—^ 4 j all (_pa^l^_^>JI (.^L:^ (_5Jjj ^^3^1 

jl 

j jI aI i"i (jL^ 1 a M l i Sj.j 1^ oi j^^ juajlII 

W 

i<i!l ^j^aL>JI Lat (lII-JL^I 4_ui^ 

^LliV 4--a| JLicj-f-ul ;^*J-51 (lT* ■> i n^Sf Ij (jjSLtl-i-<-uJ\ 

t l_Lcaj1 L^jJL^ ^ ia^i (jUjJlJLI 4JIjLb ^ j C. 

«{j 1 jf3-j^J I (^jja 4jJLc (J ^x.dL>J! 

oljjlj 4 _cLLl^ ^..l"j ^ ^ t ^1 UJt (jL^ 

2>jL^ >01.^1 (jj^^JaJLli Laj^i^jL-^xa C^jISj 1.^11^ t^JJLuaJl 

^«Aa al^.'>'-t^ 4.uju.jJaJt 4JiJL9eJ t ^.*:."Xi^ i^L^l 
Natron ^jj—jL^VL «^jj[jJ(Xj» 4 aKj . j-<-olj 3^-^ lt^ jJ 

. Na aL^ ^ Qji a .*:. a 

cj\ u 7<.ii t iiM ^ j jLjojJI (jja 4 j\c. J3 li^ >iii ^ <(^_^i—^1)} 

^Lltlut 3 4 a.li'^e^ Cjl.ja < *n 4. ilf ^ ILr^lj 

*Salsola Soda 4a-cuij Chenopodiaceae ^L: ^;yi iijLiii^ tjLiiijt j 

'/ t • ^ j tulj^ CjLj^j^_^ /. A * ^1j_:w L^l.a a ^ OJ)^"j I a <u 

4 ua\ tCjl idl j\—aj Bjl dVI tr< 4^ ^ a ^ CjLj^j^^ 

^LLj^ Jo^iJI jLojj (^LoJI ^ j ^^3 3 J c53l>^^ (-iu-oj .^(jLjjLi-t^l) 

U>-^^ Li * 4 j Si 

(lj)j,,<,^,li) ^^Ji^_t4aJl oU^£;_S O^ Jj^ O^ j— ujLjJI 

1 a^ 4 jI i^mTI Lt^ i nL^^l 


ffcjnlJLwUI SjUaaII 5uui^Ji^l3 



j^Vl .i,r>^l j-uiSJI tf. d J< *>Tt 

^British Library MS Add 27255, f. 348v.) 4 t'tSm 


^1 l^j3 </^!1 jI 4^1£L1I ljj.juaJt ^ILu ^ 

. ^ 1 4_dj^^Jo ^1 <Lj.^j^L 1!1 4.J ^ 4j? 

4 ,J-0 (jixuVl ^1—cjl ^j-jo (jlj>.1j J) ij ^ 1 j^j>.|j ((Lui)) 

^ d "j ^ L^ljLiJdt 4,t-ui.<i ^Ji:3aL>JI 1^0 i—^j_a 4^Lub4 

^U| ti^tl t jt MijJlJljj 1 ^ 3 a fJjJlitJ ^ ' ^ t^Lja 

t 1 A3_^J uilJj JUU ^ ^ j._L^i-gL 

^ ^2 TJJ“^ oO n Cr^l] Jjua^l La wl£.l .^IjL^t 

. jeXa La^^ILL ^ ijLjJl fjja ^1 Jl^^I l^Jua jJaLSIu 
t^Lu-U 3 jLa^ 3 uaJI 4 __C,Lu^ ^ ^ "' JJ 


LoLu LcJLi^j . i^j 2^ i3j“^ «L>.ljjt |4JJ 

.«SjjJJL)) lJ^jju f-LIL 


iV iV iV iV 5 V 














Cjlli _ — CxjI— ^ tfl_ ^1 tlj'^T 

1 ^,<t d>l A.\ ^T' I JL^tli. i 3<JljLi9 

|> jL.^.,_^L.tLj 0<-)l—^ L.^ ^ f*t VI ^ A 

tfl j a t4^\-C.j 4 

frULl^ t^qj^LiJLt ^J-A 

CjWI tfjufc LuLoj) U a .^j-i-cuil 

4 j "»^G ^j-a .4_^ljjj 4 _jjIjT j-^i.-un a 
4_4. V "»- **■ ■ .■ ^ ^ V I ^ ^ ^ L-La 
1 ^ ij It Mil ^^4 IIlIj tj—uol ^Tl 

^i\ u L^j tit 4 -><11 1^ cIjVT **■ * 

t^jj^^—SJI jj^_4J ^"xaila f- jl Cj^ j t j Jl^ CjV^I 

<_^l_L^jVl_5 tcLU J ■ ■■ _^1 (]>^3 

4 jt^ i 4_^j-jlJI CjLjLiJi,! 2>J>^.j:^jJi.i 

CjWI ^^^4—L^Lq-i (3~LLaLiJ 

• I 0.1 I ^ 

j^, ti! I ^1 1 4 ^ ^LliT ciJli^ 

^«_I(J 1 ^i I ti ^1_<^j. -a ! 4 ^ t. 1 S M 

4J^Gb 4_j_x_cu->- 4 MjU>,1 4 _aL_^1 4_ "!^1 

(j-C- ij- ~ i i t l tjljJJLiJ 


4^LoJI ^U V- . . ..1 

^L_«_il jl .*:, “. iVI ^ I iit^ 

-U3u—*j( ;jl-jJ -i-uVl 

I, ^-... «^i I) 1^ 11^^ t 

»-L)-L>Jl ^LaJl 



6<^UjuUI 6jUaaII ^ ^*'Q**3 


jJj 4-B^Jiaj i * 1 I a 

s 

^LojJl^ 4.1 j i u^ O^ t—ajjLiiJI . I iiVl (ciLoj) J^ej^ t n"lj 

CX^ 11J 4-li_o YO • • jlLo I ^~i -y j * I jL:v 

O-^^l >■ 4 i <1 n " I ti a Cxlioj i jll 4 i ... T * * * JuLa ^L-aJl-^I 

l^ilaLuij L^L^ 'Sj^^ Cu£.jii^\ 

oLj-aS ^jjj .<LiL>JLI 4jj_5J1 jL:>o ^IdLj-u^ i h > ^ S 

^]^—>a t—djjLfuJI * ^ 3 4-*-Jt 4 ijifl jLjT ([>4 tj^ Lr^ CH® 

4 j I Ml 'V- 4.a^jLju t"*f M a j\J^j{ jyAA 4 4 <LJ1j^JU ^ j, —t mi ^ 4^L.^ 

C>4 (JjL*_ 4 (Jii Ji-ixjj 4_»_3ijJJ 3^-j_rttl ^ijjJl 

^jJl ^jia j . jl “xt L^ tTf < 11 C7~^^ 4 j j 4 l^Tt ^3_(j-iicaJI 

jJ*->Jl J _gLjlII 4j^ ^ i(J-_^ 4 U...iji 4 jj 1 <»H i-flj-Wi 

5Li^ 4jijj^"o:..4 ^ rt"ii (J-Siji 4« .li^ t 

.jlJt (j-u?j 6*>^ j* 

j <\i A . CjV? 3jL^ laj 4 j ... * jj_x.^jkJI (jLji ^ ^ 

j-alaJLj (J-4-st^ - (_yi£. - jj-uJLx-a— ifujl 4-C,j J it ^ \ ((^Ull Oj3-l^» 

4-^^j-La 4 ^,i 4^i_-^ 4jijJiaj-ul 03^"*4j '4 ...I 

If* jf ^ 

jljjJI <Jj^ ^,aL .^jJufcJLI jJiX4->iJ j^.iLL4^ uOj*^ J.>.**.t 

t3j? t4-L>j) a 1^ 4 4^JLji_a a i<-^ jt 4 ^ j g|j 4j i «» ^ l-iI ^ .U 

jL^^L) ^ A ti ■ 1 *^cjIjLIoU '**» * ^‘ ^ ^u.lI«—>. c^^LJu iju^ 

(3:H*_^ O^ 4 jj_i^-JkJI _HI *!l jJ 

fjy^ iiUj JL_*J [^jJL-^i ^jL_^_J_j^t ^C—J i(j-ujjJlj 

I ^ (dL^I jjl.imo- 4 on ...tt u-dj.IsJI 

aJJt » 4" a lu ji. V rt 4 lI:H® ^tl5^3 JJL>iJ SLlS ^jjjaJi 4-i»jla 

J ^, 1 ^ 4 a."i ( nVi 4 uuL!u (JI 34 ^ (jl^ 1 1 ^"1 J > a ni t > Inrt* tk) ^ 

fjjti ^j'^1 t"Hi" *^1 1 M 0 J_yjj-JLI1 ^LaJl at3_:wlj j.tAja 

* LJjJi 4ii?il^l4 



















6> iolliwUI SjiUasJI SLui^uk^l^ fv^bdl 


(^L—aj^l L^ISUI 1—^ A I— 4— £j ^ \\ LiJLiA 

jj- 2 e>j 1 ^ 03^ (J^ Oj-^* (jf^ Vitruvius 

*4 i fjja JljO-^JI ^ L^! *" 

i * ^ ^ ^ 5 " 

(jl J-H^ tji j J3-^^ Lr^ (_j4^ (J!^^I!!4.^1 

4 lra -i » ljj ^l w i ^ l i ^^ j * JjloLaJI J-_pJl ^ <» ajj (jLaJJ-4 

Oj-uljus 4 TT- <*'(j^ > 4 j u^iV ^I^Lj ><11 <3^ * 4.J I 

Ju3».lj l^L^ jj-jJLi (J>^ *r^3-^ ^J“-^ 4iiV p 

(jtj^ f^yJd ^[J~aj .jLSjL (jyliaj JSJ c.«5*> tj^-4.lla]l 

c^l tJj) ^ '>iJI (^\ pm c^L(ji.xj SLi^Lj j Ji* 

^-i I^I 4 XJj (J^4JU 4-^L4^|^1 jij <^ • t ! Jl^ j <11 . cJijjuL^aJlj 1 

4^^hi[4 Qji (jtj_^ a U. ..Ij I ^^jjiJl ^IjbJl L^lij 

.4^LaJJ 4.aj^laj 

^jja 4 14 ^ i^A ((4^LutJI» i-c^i 

4._pLjL^l c a.ua^ ^ J, ^3 * (^ 3.' "‘ 

L^-lSU^ ^00 4jL«^ a a^ 1 4» |t... a dbjL^ 4_^L-LL.tf| a_^ ai ..it a ■ ...1 i ..Vi 

4_Ic. V L^l "(^T ("< i*i jJkjlj 4 Ij l4 oljj I m) kiU!^ ■ \ Ki C<jaAA 

, (Thorkild Schifler l-oJIj 

t 4J1£L! i^L>JI aJLJb jLa-^Jl oLS^ 

«• «• 

aJiX. 4.1 .l^jj 4^"^ Cr^ (J.4 *>0 - uLruujjVl 31 

c <j-u^4 (jrO-j-ILa ((J J L>dJ J * “ 5^_aJl (3^^ (^jdl 

1 jUfc (J-C—5C£J t^l d.H ajIjVl 4_C. t <5 Jj ( < .^ < uJ I 

jj '< *.*».a ujVjJ 3jla41 j-^Vl ljUbJ .(^jLIaJI aj^Jj 

>tf 

4_a.^_-tii.^d 1 ^Lu^Vt J^ju .^L-jLoia^ 1 4^1*^ rtl t ,<-«!a -^1 i^ya 

(jVjjdl t jLA Cy\j cijL^I^^-aJl ^ ^t 

" ^ ' ** “ ^ ** * 

(J^,i’ll" \ j-jkVl c. ,4 jL:^I ^3jW 03^ 4—4-oj-^ U.:>.? ^jLuutil 4j 

9 

.Potgarland Wheel jilJ^—jf i^ljVl lya 4l i..l.» Ja ->.1 4JL:f.-»H 

^i-4-J .aLLxJL! i3.3^ 3^ J—!LJi JU£. 4 -L^jl 1I aJUb ^L^j 

(^1 Ja. LaJu£, ^IiJ^_4:>- L^J j\ tua Ju^ pt-lb 

•C^J aLi^ ^ . i i/y j Ca^ 




oi/bi 


(Jj) 'a- "i! 5 ...j ■» 4 ^Lj c^VjjJI 

i n ltj .ljVjjJI ^LLujI ** LT^J i^j^LaJLI ^L '^"VI \ ^ "t ^j—>■ 

4 J La ‘L>Sa ^ACj ^. ..tl 4 ji^^pnJI 

ciUjj tgljijull ^ g **!< n a t^jLC^ •>■ 

ij > ** *" ’ 

4_J| Jg A~y <L-u-L-u) (_yjlj^L! J-aL>Jl jlLIj_^I (JdJ^ L>^ 

t4jjL£. ^Jja *i'l qIj i (JjL^ Lij La ttjrCijjl (jrOJL^ ALI rt mil 

<Li rt I till ^jj. V i ft Jj L£.ljj jt 3 jljl11 cjj-ul^ jt 1 j1 L^ ^L>.j 

t AXO^ ^ (-^J I >1 J M) 2 Ju>. 1 j 4 -^j I n t t rtl-LlI ^t ^Vl jji v" ni 

i i>>a p L* -a ^ ■ .X*" ^ ■ ■■ Ca^^I .4.^lj (_7^ O'j J t AJC-tM.tl 

|a-fcu^(^jLliJl 

4JL%_ c. M X'i A 0‘D " ^ CjV^I »t 

Lr^ ^^^jjjlII ^jxJ i^U (3^^ (^-uaLL 4i'»r clul^ 

CajL^ ( tJ t Jub^ aA^JLIlaj)} Y * '\ ^Lc. 4-di3-A 

a-3j .^Ja^jl 3jL^I 4,1 Ml 3o^ g 4 * 1 1 « JLIxuJI)) 4 ,»ULLa ((4 .^LuJI)) 

aULl ^4_wJo^^)Jo^ ^Lu ^^^a^L>ij l^VjJlII Ijub A^Lx^j OJLcLui 

.(Y--\ JSL^I ^1) 

i^t !l ^Lt ^^LlII ^Lui-cj^l ^-xul^ 4_^LxaJ 1 V i<<ii 

La^j . JujL- r^ l ^LjJi i^ i ^Ij (_^1 Luajl j, mi" >Ij 

^LjlII ^jja 4 j aL ^ d" J .' * '" tL-fljjl «»H JL>Jl 

jlj-xILxut 4^L>J1 ^jjj L^->-5 Llo1 .^_udL>J1 CaS^I 


^LL^I 03 ^ I gjilf. 1 ^^ t “>■ ^jat i^jL>Jl jLi^ ^La jI pI 

j? ^Li^ ^l aua t4-£.LLAi tJj.a.seU ^L^l jljLjaj 

.ajLljlIJ 

(^Jl:>>I (JLqj 5^ til i<r> 4 .jl^1j ^ ^Lil 4.L3xxl^ ^L^l j i^ CjI j 

4li» f* ^1 jl-aLj— xuL 4i£Li!uJLl Ajub 4 .xxjlIj^ cij^LSLuJLl 

.4_Jlx, Af^l t (<ia (^j aL^I ^V—"A jSLiliJI) ^jduJjl^^ 

j) I III V g (Jjt^ Jl^j i^LVI Ajub ^ jLuiluVI 4 -jlxaiIj aJU^ (jI 

(Jj-ua>Jl t 4i t (JxjjLaJI JSLax 5j-aL^ 1 jj-a ljj-SJIj liiLejVl (J. aa < 




Ak^lLutfUl SjUaaJI p^JbUI 



ljV^j : Y « *\ 


(JL^>iJl (jLfl "ill i*'*i. "fc. ^|jL3- jJL^I J-i-JJ ^-^1 (J^ ^O-^jJI 

111 ^ ^ i^.g. ^^L!«ii jljUu ^j-<a 4,^Lai.i<a iCiUjL^ *"■■■■ 

• «4^L^I» (-i4iW*i<til 

3jJl^ (J‘4Ju ^Jui2Ul CjWI ((3j^^LUU (jj^ 

4JL%-£. fj^Lui^t cilJLiuj j) j.-*- jl ^jLcujj ^1 i "i ,»j Vj tdL^l 

4J3L^JI t A.‘\ lJujL%^ ^ ^ J * ‘" 






wl/Dl 


.(i—"1 JSLiiJl) (^i 4< n«i?U 

4jljJ^ <iLij(j .(iLil 3jLa£,l (^yic Sj-^jejo CjIjLuuj Cij la JuJL>JI 

I aJ>f. frUL .:aK.^I (^-tUj cJlJjL:^l ^\X\ j-JLjJ 4l5e_*JI 

• jLjJlII^ 3 LI 3 jLuJLl 4^4^ JlI^. ^ t lAjLt.U.4 m l 

.Cjl^-L^L^t Vju edJjj c4^LuJi ;j!jl jL^VL) c-t-pj (jt 

OjI$ ^4J Skj . j£J^ Sji^lill (Jj-ai 

(_y5 4 4,. i i V">t i a LuajI OjI^j iJ^LJLl l3>^^ Lt^ ^LjtJl (_yfl 

~ ^ ~ 

(_ya L^ Cr^ tI*CjJL>-l L^l J 4 “< "r j 1 JlIj . Li£^>_Sj 4 III 3j (_y5 tjrj-uall 

✓ 

it 4_ pi g Mill L^j-j-u il—j—i-uT 4 - a\ *.. -:^I I 

.(JjuaVl 431^/4 Cr^! 



3jL9_cLi :t -1 JSLiU! 













ftk^lLuvUI 6 jUa5UI a. ■■■ v'.qIIj 


5j^-c,LtJI ^1 j Vi M il j\ Mi"ti (-dLi-A tJL>- 

SLl^J jIjT t fl<u^ ^_yJJ <^3^3 •^_yLu-u^l jj (jLjj 

LaJu^J . j^L4uiJ1 OJ-^I Cj^ (^LjJI < rti^itt I!I 4 rtl^ta 

M "i^i dLi^l ^^JoLu i^^Vt 

4_Li_tijjJl ^jla (jjj q-a ^"ij * A (2)SLj ^ ~ '^ JLl (jl "« S’^ 

^ L^uajl -V " Mil J j CUjL^J . Jj a '»<ti ^1 L^L-c^jJj ^La,ll ^j-1 

^jl JlijJ ^ Li-lSJ .CjV^I 4_4j^LI 1 dL^t 4 44 5 jL^ JiJ,JL Mill 

tuLo^ix-a (_^ic. JjjuiJ>Ji 4.^lj-jJI j^Lufixil f^ylc. tUSa (Jj-JU 
(Jl^ V I^J-J-U ^_jjuoL*JI j-^ Cr^ SLx^ (j3 j «^.lI CJ^L^ t JUa 
Sj^-cLJI 0^3 4->ajL5tIxit-a L^l Cr^ 

Sj^-C-LJ! (Ji^ J T Lr^! ^ ** < <1 n a L^jLLsj * Ij " i <0 Y* ^lj_>. 

J— i^ljjJl (J^ 4 —L^L 11 tiL Murcia wa ^ j .‘^ 

^ ... *^ Ll^ C7^ t ■lig.Vi ^***^ i^l_xI1 f^^yji a ^ t" a 

S ^ ^LsbJu 4jjJl>JI oLixuaJLl 
Y • 4Juj# oWI ^IjJl 4 jLj_$ 

4-4^L>JI 4iaL*JI ^JL^ LaLc. <nrj 3 ...^^ Jl^ ^jL^ ^^LlJI IjlA 

CjLcL-0 L^_X4^j oV^I ^xtix-a tjlSj . Artuqid ^**^t>.^jV( ^Ij-oVl ^ 
L_k j ^ J .^4-^^^.^Jl 4 CjWI a ^1" ^ ^ Lcl^tj 4.^Lja 

LdLlA (jlS 4 jI 0^3 (JjusaAJI 4 jIj^ ^jja (_*jL^ 1 ljufc ^ji^Lu 

id lU -^n 2 jLxluJ 4^1.1 (<i"ttl < 3 ^^ Cj^ 3 ^*-^ U^3J ajuLufl 

^Luj ■n 4 jL^j3-ui^ ^j^4-A«aJIj ^^Lc. ^LjvjJ u LdU^I 3-d3L.<lXl (1>^ 
(jJj 4^L>JI 4., qj , 4 uilj-C 4j^ 4-dJax^Vl aJufc L^iL^lj .^LoIa JL-q-Cl 

- aji > M ^JL^ >Io i i <*i i -tii 3jl— ^1 ( 3 ^ U 2 »l a..$ j-jjJoj 

oIj a“\ ^ 1 ^ ,^'\ i 4.Ji 4 fI oVL^ Jo^LijlJI aJJt 4._lxAI IJ-C 

^J 3 ^j 4 j, xaVI oIj 4_j^^jLm oL^J^jJLlj ^1 1 ^ A 4 a j ^ 


^ ^ ■ ■.. . u....j^l .XiA ^_^Vi I ^>l 1 lU 1 ...Li Murcia ^ j ■ - ^ (’^) 

jjfcj iRio Segura m) Sj^Jui j d j-^ ‘i* 

. J .aJULaJl 1 Sjijj^tTuja ^ ^ 1-*;j«u.uVI 

• Juc.=e_o (jJjJi J>J (_jJl ajjju ( + + ) 






; ^ n 




ejl^Jl :0 . (JSLuJt 

(ms Greaves 27, f.99v) YV Jo^lr>^ 4 ^ C SmA 

( L^^Jb b<^\rt4 JJ9 


4^^^ ^jllu^ ^jljjoLcj ^Ldj ;^0 _ ^JSLuiJl (_yJjVi 

jjjj£LjJ-jQ U^JJ^ *J_>.V1 (J>^ W-"L? Ui^ 1 —Q-AJ-JvI (jiJ J) >• 4J 

5 . .. d • 1.1 j ^SLlSj 4.11 ^ t 4i^^-*j0^ 4 ^^^Jl 4 i^^.J^ILoLC'J lII (^^C u J 4 

^ ^** 

, J_ij-uVl jj_>JLIj t r < " i r> *(^jU£ 4i:aft-C,j tLjj^j-dJ IjJlJ j-t-o-C- 

tUS_d 1 ">-a jjj ^jLu^l L^ I 4 a Ijl>.I :^LuJuut4 ^jl " i l'^f . 

^ (_^tUrtTI ^jjujSl}\ ( 3 V 'C^-sLc- (cr^J^ U*'^^ L>"-^ SfO 

(^^IjJl Lfcj^-st-^ ^^-4J 4 J n *^ Vl ^Lfc-jtJl J-Q j-ikXlj ijl_Li!l i^J^ 

1 ^ jll JUiuiJ ■» f tjJ t J-j-i-ilLoJl 4_3 j-^ 4 j ilojt 











S^ULuiUI SjUaaII ^ 6uui.iui^l3 p^laJI 


jl Ilia jLo-^Jl TT">j LaJu£. ^ »! l . jLfl.^>Jl 

liA^J .(^jLliJI ^LjuuaB (yu «la aII tjLu-dl 

t'yC /jU-L^Vi > v-re-To 1 4| Hi C, Q *iC \ 3Li^ / f SLldJl . j^L-^ C->l miMA 


utkTL^f (JxcaAJl t'^ _ 

(ms Greaves 27, f.lOlr.) TV jj-uAj^jv Ja^IaSwa jLJj^ a 










^jt^t ij i «-*> ( iT t 4.jLii£ :V _ ^ ^jSLuJt 

(MS Greaves 27. f.l03r.) TV 


^ ^JM ^Jlil j .i*!.*.) . AjJLIII BjjJlU cL^Ij 5^^ d. ...A I jJl ^'ot 

J-4—c. i_3—3 L_jjjjt 4ja-r. Cjj-^ J^j oJJt La^ 

Giovanni de' Dondi's Astronomical a j <UT 1 jj ^_c.Ljj 

J1 ^j-o 1 J^jfc . Laj^—S j ) Vlo <lL(-u ("iIa 7.*CI tClock 

^cL.11^ 4 4,1 V" ...1 i a >G< c. jMj L^^^^-jLja 

4^liJl <J^\ J.i. o rtt i jJijl) 4JajL^ C7^ >tl)) 

^jLIa J^jf Lgl iJJi 4Je-<-aJ CjVI 

* 4 4jtJji^ 4^L1^ 












dk^lUwUI SjLaaJI (o^iail 



C^ljLJV t*u.y <L^LuJ ZjJuLAA dLSCUM^ 4!JL!t!l 

^^Lscj 0^ 7t ill BjjiAjLa 4,jitA!l 0j~^stj t, _i' >Ly j 

jL<>i, j! l l;;;^I (((^jUj-um tjVjJ (J5ti»* rt"ill •^j^.^JLl BjJl^I 

.0-1) JSL^I 

ct^ (JLojLlLui^U ^jLftJI ^Vl BjIjJLI 4^LL4til cuL^ 

Vj t u^i (jLjj 4.;^3^.^duVI j ^ 

»- * 

^Lc L^L / *u| JlLo .>^ C7^ 4^1^ \ 1i aI 

• (j^^-LUMLOA cHli^LLl^t Aojill] To i 

4 ■ 4_Aj_c jLtt- 'K (_^j->.Vl fjyJb J. A *< tl i£jj y U 4jljIjJI 4JV| 

(JLaJI L^ iLuuifj 1 jj-»jO (4aidjL£.) t iTr.t u ^ljl> (_^J JijJuSi^ ^4a^x«) 

A 4 < ri <ia A\y C t^^jLlI IjLA (JAjJVI 

C7^ 4" i*< a 4iAX. ^4 4-4 jL^ 

Cx»iJ 0^.3 A) j-»Jl t-flj-laJl JkJ • 4.^;«»Jt J.di3 




c»l/Dl 


jjj at 4Uml^ 4 Vi jj_>JLI jtju (JJjjIj 

ljUb ^ i I *C^ ~ ^ ^ ~ .".tl j .^.tt <_d^Jo 

-» ** 

t4JVI 4 rt l£1jj£U1 |>1i\ V " ml LujJ (J^-2 Jjl «-tJl 

Ilia (j:jJtJl udjj^Jl (jl (jjfl 



11,4^^I 43^U^4 ^ jC Atl 










dt^LLiuUI SjUajJI ^*"Q**j p^laJI 


(ms Greaves 27, f. I05r.) TV « iOLJj^ 







oliDi 


5jL^ 4 _i- 4AI i4_4_iLjaL>Jl ^Vl Lai 

(jl^ Cjij f :^'4J .U Cjl!i 4 I »iL^ A ^ a 

(j-A 5^^ju»L^ SJVi 4jLe^l aJJt j^.3t-a (Ji-JiJ .^^La jL^ 4»j_S-3l ^4 Jluj^^ 

(3>^ LT^ 4JLA-a 41 vr-C. (^^4^9 ^LiJl 4lj l«^I Lat t(jji£;jn 

iALtui^l JJL^i 4 jL^ Qji IjL^ l, <lr.l iplXl 

^_yi_C. (Jj-a-a^>Jl |C-J 5 ^ i-^^tl Jjs-C. JucL*^ 4 _j_56-j_udjj 

jJ j > j < u -l L t£j|jj . J ji V I 3jLcL.iat ^j) j 1 45^1 (^* “'^J^“'^) K-i»t| 

j i>>^l ^c-^j-U 4Jj_t^ 4 V III 134 ^ ( ^1 " '^) l)*^ '"' ^ ‘M5^ 

JaC 4.dJ^ r>^ Ih!^ (jljL£.L-(U jVjVl (j^L-SLAJl oLlaj) ln-»^ 

<11 LT^' l^jLtiiiJ ^Lsaj lLLoj 3jk^ tjJLl^ L)^ 

.(^ _ (JSjoJI cjLj^JLI (jJI t.ii£^jillll <— 

u 

djL^j <G 4,r<<ii U 4L^a tl Lfej^Jr a jijLLal (cJuJLstJlli 4l^ C ^^yJb H 
(jA^ (jr^lj (‘^. 9 ) ^ :* rt' 4 VI 4i<niJLl 4.L'y >11 ^ (-djl.<^<T> 5j-x^Vl 

j^sc-a (_yL£. E (J I ,<L,4*^11 1 ^ (ji a itiVI 1 JlA . (^jJaJ! 1 ^ -*■ U... 

«4 V -J^ll 4 j 4 ("4 \ i*) uitl (,*'il^< a ^ j mi -L ^^^jLLud] < *.> LJij^ Jilc 
^IjiS (Jrt_LuDJ_A Jj-JLO^ CJ^J^ ^J ) "l -. IU J 1 


^ ^ «»« 11 


Ji_^Ij) Uml iC^ tC ^jl_C-tjuJl ^jIJlA 

—Ix^l LI 4 —»tj aLLl 4_L<3\Jlt c_A^ljVl J[J Ij . 6 ^L.a.jU3 f^^JuLx^ 


^ » 


V ^La—uaj (jrjLiu^^Vl LJLa^ ^j-® ‘ 


iLl 


t4_J^l J|>-^ ^ SjL^Ij ^iSLui-ll Ljl^ ;J "“j dJlIlj 

. y 1 ^Lijjl ^^1 ^j-aJaC. alii t \^‘. Caj 

L^ji^ tt-JujLJxtlljl 4J^ f. JJJLJ La-lie. :^^JLiil ^■Je.tfl ^cjj <>>tl ^J.aXi (jl-^ 

l^JujG^ <4 jiLaVl 4i<<nU 4ii«jLll LajjJlj ^Jlj 444^tjJl 4 Tim LI 4J-»JI 
4-Sj—>- j^VI (jL^ 4_uDLja j_yja ^jru-o-jSLLI jljxI (j^-SL Laju^ _ .loVI 

C7~^l 4Jd4i.u_iJ1 lLsLULJI . cJu^_uaJ 

ijyj^j—A i^A ^'1 in A ij^ni ..XU ^L-Sj ((JjjIj jJa_LaJ (jjLstJJl ^jja ^jLlLc.^J-ua-ja 
L^^jJUA La^ c jjjLIj '< «fdlL 1 a^M> J ^j^j-ujLscj 

^J-uDjjJl CjjL^ 11 rt 4 t4judLLl t jj iLVI jj—a LC.L 4 - 41 JI tOLic-uaXl 

* I—t J (J:p^ 44 ^ 1 ^ uJ^l U3J fi L . . I .^.tl a\ <^j-a 


iKjoU'niUI 6 jLiAaJI ^** 0*^3 P 9 JjJI 


:c^L±^| pi a" aVI . S'j.jjL^ 4 V <.XU aJJt 

^1 4-^IjjJlI1 5j£LlI 1 4l^ aVl jL^f j_yjb :Vjl 

.«■ <5uiil 41x1 II1^ Lub 0jJt^ 

• fJjL^I IJL^ ClWi ^03) I^J^] I >1^1^ 

4 jrt j n-fc. t ^M^Uf Citj ^ ^ A ^L»J (JjI : LoJljj 

(_^jJlj jdc. 4^j_JI cA ViJ^tU ojL£j .(4_t^m 

^tr> ^JSLAj cjLjqLa..uQ (jjo »ULl «m Lt^lj 

• Jil^ CjIjI jJiOdLiiVl 4"i i\a 


•141 ^t»b 

(JjS?l _«-jJI . 4 (jrJ^I^-WI ^ J ■ ^>1 . .11 

4jLLlLa lJuJljm ^I'y ^ Cr-^J imJI CjIj ^^->.Ll:xlJ 

(J-al£LJLj L^HflUo jdjjjj ((! \ Y _ (jSLduJl) dLLl t5L9-^ Cr^L) 

(Jjui_A ^ J i-«-j!lj ^LJij (.^IIjlJ ^jja 

JL^ iLiUj 4-bi—L j • i ^ fiLll c_iL_i_iuij1 

^4^jJI < ^LLI ^jL> L^ ji cJujtL^I l^jlj f m 

t i jj -tiii l L^f^Lo^ t(3^lj-ftJI Jjub (^ja 

^1 L^j-:w IJL^ iSj^ >^^3 .3jUJ-C. q3j-^ (J^J^ I ^ "m f M) <."4.1 a4L>> 
LajLJcjI 4,jl^L^ iilt * 1 ^ j 5>^ 4^1 «M) 

.(tfUj? jJojI) L^t J? 

^^jbj t(^^ljiJI ^jJI u^ 4 ill L 4 ? 

j! <iVjJI 4 I mm aj-u-A-o LbjUajj *(_j.2J3l LT^ 4 jiilij Luajt 

***** *• ^ ^ 

sU^ (jjo jf t4.^LLb^ jilXl 2 jLcj iy^ «UlIj ;^juu 

j!>^) t j—^ *(sr* ^ ^ (jSL iittI j_J^l j Leat 4—u-d^ ji^ 

A ...tl ^jJI 4 I'fc r <—fl i fc i^> \ (J-ua3 LoJj i4^La 

. (J^ L^Li^l t 

(jLaJ I<M LoJLi£, ^Jja ^jljljJa]! ^jllub 

4Ia:_C ‘ .^j_9^LtaJI J y •%. ^jJLaJI (JaIJ (JaIu.Ju«u^ JrOix^ tc^j) l->Jt 
(j '^' *") *^'‘\^ t i ^*1^j^LLaJl jf^se-A JL%.{ 4 j i ii?j 4 J l i . <i a 



^jlJI ^t) : ^T - ^ JS^niTt 


(J^L>- j-^ I^JlII t^Jj)».tJI jJjJi_4juJ (j-ujJ ^ SJjaEJiJI JlA 

("< i*t A jj.j>JLlj iCjjliil t-n.ll J-*-^ J-^3 t4jj_>.UQJl 4jdj^ f^l 

(^^LxJI j,jy. ->tl Ljj-j->iJt J->.jG 'jlj-jJ! (^^IjlII jJl j-:^ >■ 

.(\r.'\JSL13l J^l) 











A ^joUjutfUl SjLicaII p^JLjUI 



4,,rt j']l,<^"i (jSLojj Lh® tiJLiJl ^} !l L<j! 

(<l!IjLq ol j ^l.l.'vf 3jL^ I<1^ Lfl 

iSjijil Jtj) c ■ \ Ic, 4 Jj^jl]I dJiAj nuv jIjJlj 4Ijl^^-4J 

tdJjuj ^scj 5.5fej^ (Jr^^-v. 

(^liJI *( ^ ^ i (J^ i“i1l 4j< «tj\^ Sjj-L^aj L 1^1 Lq^ ^jIj^j-u 

^ ^ t^jjLja jLL^i L-al ii ^jtj.4_UI \jj!t 

3j^-:w^l Lillj 4 ,LiVi «L-il%Jja C>d5^^ 


^_^l3_uJI L-d^-laJI LJ^jI CiCiS 4JL>*-II *4!ijJL^ 4.^1jj& 
jJJl^ L?J? ^ C>* ^ 6J ‘4 t. jJi-tj C-u^^J 

. c^LuuijVI j^Qj L-uLl^? 4la-«Ji 







cjJUl 



_i .^ajj^Jf J_4 L>JIj JiA)i.l O'jj-JJt jt>>»-^ 4^-® * -t I -f 

J>^ ^ ^USLJI) jJI 

ji^jl .> • .jlj-JI j,^j»u»iJ I—lA-A 

frUt ^LULs 4_« >ni-^ SLiB-^Y' .4.u9jLaJI -a _\y JLlJ^ ^ ^ 





















0> j jpUwUI S jliAsUI 



4^ 4^ 2u^l 2LL9t£ :( kj) ^ i . JSLuJl 

ijt{fS J.4JIJ 4^1 m ut j 4jL>ijU1 J^*>u t ‘^uLa UJtj^U ^ 2LdX>> 


(Jl^j-o ^^LLI ^jA 4 rti" ^I^Vl Jj-jto? (JO^ ^ 

4^1aa^l ^jJl 4\:»tf‘. cJu^j ■ 1 rt‘4 . ^£^Q!I jf ^ 

4^ jIjljw 4ylii. 4^^1 aJI ^jJl 4JL»-£. < r t. fl i jt jj * tJj—s JjVl 

ctJUJl c4>-aH 4^J 4ic£jlj Jjju ^Laj^l (-^j!j-u*) (jji^LjJI 


Cy^ ^j " (2)LajL-»-j_(-*u LjL^ tj^jjJI ui-^ ^<^,5 

4^ 4 . IJl^ 4 >- j t>- mi 4 i tf ^Vt 4,i ■> J>i t j£L^I 

Jjju ^Jui^l iljLu/t^£ 4^ L^j < ht^j 4)j? p L:^ i^^Vt 4 nj 


4^^ «L.^^ i 4^- ** 4 yjifc! 4 j^iJ»<Ji L,^ <Mii)l^ iiuJLjJi 4 )^ III M ‘—** 4 j^iJiJ«Jt 1_LA (^} 

t«■ ■ “ ^ Lui^ 4^Luij Lj_LiIs»-ft 4 ^Lui 4jlJu^» :<Li^aj La 

Ojls ^ ‘ L^^>> ^liUI cj^L^ Lui^ 3^^.j_i5lJl 3jl^i .~.j 

4^^ * ■4j^-^^t <_tLL^ ^ <.iJUj^j 4_kw^l ^Lllli CjjI^ t ‘^ ^ tl 

jij 1 ^ \ ^ ^ A ^^LaJiJL ij Mi-**!^ (,Jw<-*wI ji^Jl^jJI 4i)j dJKii 1^ 4^.Mi^iA 

. ^ 4y *iji4jLal^ ,,j^jMJu 








oUlll 


^jrjuuaJI C;r^ L^-i^l3 

L^jI cU.uJi (j-saJtJ J-AJ JjVl oLjJ Jaj-ujVI 

ijJLtJb ^1 —mJI Ajl 4^jij.jLji 

LlJ 4_^IjJI( Cj^L^fcjjJlj .4.-tA^Vl Cj^L:*-*JI 4-Uj^l jjLt-ail ^_yj^ 
f4JujL>Jlj fj l^( if ^I jj-uaxll (jIj| 4 CjV^ 

(jLi^fattJI c^tlr Vi '"' *1 ^ L^l 

(l»A0 * j-3tj) (j-ijij-tt f^^li (JLojit ^ ^ A Device 4Jl (-dLlA tjl ^1 . (_yj-uL«JH 

i 

^J^ iDjLc. Jal j" (J;i^ Cy^J V . j < n U 

udJjj t^JLolJLl ^_yJj CIjVI ^ ituTt Ilia L)"^ ^ ^^3^ 

^ ^ I J^SK-^Lja Ijl^ L^jUa 

j (/^tH Sj.irtit ji H ^ CluaJuSblLuil JL^ 

Tub-wheel ^_y^<lu Lj^ ^ d^ j j^ <-^3-^ LiliJjb 

J[^>. Jl)3^1 SJSjJUA JjuA^VI (j-«J ^ niT Ly^ 

.4!ujl^«J 1 3^^-i!uLJLt l^^I-uuVI L^V 

> ">JI (j-3t^ (jt (_y3 1 Aa (^y^-AluuJLl (jl ^-tiaijJ hj 

(jL^j. 4 jj1 m "< ^Vl SL i 'sJ' (jji L..j„.<afl till (jL^ tfLjll 4^LU ^L,v if * hXj 

(jSLqj L^jI (jJj 0'lhf‘^ i Cr^l OJO^^ LaJUC. tji j .< tli .i U 

4^1^)> 4 Jl c a! '» ^*-^3 'OJU ^ tSjUJLC. ^jG (jT 

tCiJjj oljl_iiyi 0^'*'^ .dLoll L^j' •>^1 4 JLaISJI a^y*' tnll 

j^LiJl (J^ Ujj (J^^\t It 11 *_jLiSJl Ji n *" * (jja i^jC. *ljL:> Gj—iiS 

Ly^ (jjJLJ-i-o (jLtuilj-itJ j^l JlS^ . I>A-C.l (rf^4 

Cj^l-a cA J ji Jb (^yGlI Ig M^ l^lo ^ bJbu 5jj)^i"n„a j^jlitj c:jGLSj t4jjjJli cJj^U 

iM^ 1 j-ycJ ct^ liJLljft 0^ 'L^ ^ 

LiJLtJ^ C4-|L$^ t^jJLl) 4-^^lq 4 CajI^ 4^l^^yi <(^j.w^^» d S a 

^1^) 4^lla j^li.1iV"iitl ^ rVnlj S,V.jJr 

dolS^ ^^-UiLftJI (j^bsil .^jLui-oJjJ duuo\-^ <Koll LudJ^I 

CoG CjijL^ cyGJ^ Ly^ u Ld ^JSIAG 4l <iil<,.tf 

^yuu 3jbjL^ dtl^i—uj llILla^ . >*■'j ^ aM ...VI 

.Merida (SjsjLo) Jaen ^lia JL>JI ojI^ t 4 j^^-^Vt 



6<^IJLjwUI djlxAAll 


^sl—lll t_lL_Li_uji jJ.A •_ rt slj^ t S rth A \ 

^ -t ^n) (3jJ(aJI (_^JL>.J C*jL£^ .^La^lajyij 5jj_^! ^ l>^3 

JjLA-fl CjLqLc-S (JU (ji—tLiiub 

" ^ 

^ i ^ ^Xl LiJsijI J^.- l .-t n Jt L < uiJu JLt^l aj al—iJll ^ ^ > ...il 

t^jJi JL-uJl J-ix itfL^i fiL^Lcol 5 jJl^ 

(I* 

Oa'> iJ j —Ii^ JL.U liJLjt A *oL^l Ur^ Kur ^ 

CjI ,iLa :fc,a CoLt^jl "fc- iL^U-i-oL 

JLj-uJi IjLA JL£.I^^ 3 jLA1 mi a jjl£LaVL (JI^J Vj ,CjLjj->-LL 5 1 ^ i a |<v i>aj 
V L^! (jr^ t4,.^jL.«,il L^jJLjeJ tflta-alseua 1 oLcqj y ^j 

.clLoLc. CjLi^La CjVI cHO 

^LjlII Cr^ - ^3—>-LIajl C-t-A.) .-^-j t^rlj 

(^jl—flj taL^l a .U j\ xJI jj-* 5jLa!^ <LL;_i.uj_£’ 

c.4,n u.> 4lijUiJI L^J 

Murcia ^ i tuj _« o^ cjj ^ " <“>1 ^ .u-al ^ 

^ * * (.7*^3 t l^i—Zaragoza 4 ^ 

Lj 5 j^iLj u^ ^Lo-’ia^U Ij—^LS L&jJi-S! .(jj-^Vl 




J>Lc tjj-Jt-A cujL^ (^I Upper Mesopotamia 


(j( i^^AA 4 _AJu-o t-Jiljji 

dJLA CijLS Jl-^j Lt^ V aJjjL-o IV i f, 4i:vJ 

^_j-ig- duLSj i^LcoJI L_j_cu_^^ JJJ_J>JI 4-Cj> i aj 4 j^lj_JI 

lIJLLA jJ^ 3 J-(-u^Uj-u Sj_C.Li_u_^ J^ (JJ^ 

L^-U tOlj-illj <lL:wJ Lr^ Cr^ <1 jL4-4 

2;i3 J^i u-^ u^^jj CT^ 

^ 4—jLoj Jlj>> 1 jI'^^_-4.j>. 1—^^--o->- 

t(jLlUi Sj-iiic. Aullj (jr^ 3 jo^I^ 1 ij^>-LLJI ^LIjI 

ji JLt.1 ^LSL(ju JJLX. 4jL^ Cj^^I cilij .^j4oV-iUt cJtJt ^ 0 

^_;yic li ^ ^jjrlnli 4, jl L« J-Aj Qj J t-OjuaJj (jj ) ^ J< \ 

1-1*3 crv ^ Cj^*j ^<1^ .4j^j->JI 1j-*I j_-i-uij 

_a3 (^l ^.* aU Jtljual jJl-uX* (3^1 ^*^3^ 




olfDl 


«j Ji } y 2l!L^^ 1 i^tj \AT' 

. ojlj Li efs t((tjL-u ^^£^4)) Khabur j—^ j i 

LiLjfejj ji^ J n *" ^la \ MiU TT—1-<.iil 

^LL» a ^jjo ^Lla j ^ A ^ t tfLAJ>.j ^c^jtilaj L^l .io| 

^^uuiljkJI (j>^^ U^j cL!LLa CjjL^ Wii *^1^1 

J^Vl ^_^Jl£. LojLj IJlA (J^^ *(JlII jL<-u-=tj|) ^Uaj J-AJIJ 

. Ljjji (j^ JiiU-^ (3*^ Jj5 

j^L-iii—t-ul (ji*! aL< 1U 4jt 4 j 1 ^rJ 1 fj^t t (^ij 

^jLc. . 4..nj.2->J 1 LoLtu I ij 4 1 * ^Uo 

jjL_c fj^\ Domesday Book ^>Jb ■ v ^ in" ^ 

Cr^ L^ J. Mir. ^ 

tjLA 3^ L>*A^ 

^jL£^ (.illj ^l5[ I II JJlC. ;jf J i I" r V1 JL;^^ 4jf (3^ 

jL-ka ^ Lh®J V • * J 3 I J:£ . j - L U ^^3 

(SjjL-SJl 4 <1 V (a Cji JLj>.j t^j. J 4,140 ^ dJLA O^ 

'4-t^Vl ^1^1 O^ijteJU J^OJkJ i ^)a JjJjlII ^jf 

Lol a"<<^1 39^^“'^' (JjjL%^]\ 

jLaa.-^Vl ajJb 3* Jju^W 

>lr>L V“i .‘J ,‘'^ A n V t-<■; 'ir) 4 i n d a L^jLoj 4 il 

1 i..ju\,^ (j-4-JJ CxjL£ 4Jlijua ^]yj ljLaLja.| ^jLa Ll^Jj 

J1 * T i l l ijja 7n 5jL:st-3^ C-jL^ Jj I 11 ( (jlalj-cV 

4ji at. L^jLiIk:lj (4!ujL>Jt lt^ «^L^» a 

^JDJ* C^' CjLa^i*-UJ j-L-i^ a JjJab^l (j! jjJ^^ . Jlj ^_£j (♦) 

feLirf^ -vVI ^Jt ^U..,^lt j^_uajJl 

;^jjL«jjiJl jft£.>iJI C.4.>o j^IoLld ■. <<l. ij j-s, 1^ t <L£^LaV 

ij^_>.Uo aUj ijl£j .^j-a V ♦ ‘ • Sj^^LLa o^Wi J i^rf 

4.j.1am» .4^S 4? Cil j jr^i^J^J^ CrfjL£ I j| La ^jj^jj (j* ■■■^ -^ 

Jj^a IjLAj . J^LiJl ^•»lr>i 1^ <^hta jl£ •‘S’ f^i-" ;^jJ^ J-a-*Jl jf ^jJt 

. bjJj 3->^^ La I j| 4 jj tl*aj Lj^^ CjlaLijj (j^Ii£.Lijj La •"■■■« 


Terry S. Reynolds, Medieval Routes of the Industrial Revolution; in Scientific American, 
July 1984 -[(C^.OO] 


6>joLLujUI 6jLika)l A_«. v*.qIIj 


l) 3^ Cy^ ^JL4uu*i^i _j- ^ c. (J-iLju 5^"i^T ^jL3tj-ijij caj \S L^jI JLSjj 

Lai . L^Li,^i ■> . 1 j ^Lua Sjufu (_yjj Ij-laj i4_^LL^ j1 4^ otJ (_y]l 4-:^L>Jl 

« La (_3J1 -c,I ,^1 _5j.j 3-:>JI frLj_uJ( 5jLj*u^t 

LcjL 4 a A V" < A iit l 2^jL:fcj>Jt CxjLSj 2jL»->^» CajISLa 

aJJ^ JL>-t^i Cijl£^ 

tff 

^Lufl^^ fl>jl 'fc ^ CajL^ (LxajI * ^ ni a ^ cJiK"j 3^ULI 

.<(2ljJb» AjuJua i^yA cjLuaJb ^ja ^^JtuLuu 

^JaLuaVL 4 j r Lli^ oLolb)i.-V "< fiiV 5 ^ ^ a 4^LL tTi >1 ^ (Luul 


tAtlak «^iLl)> 4.^^jk^ ^^ ^jTfcU L^l jls 


sejLMt\ 


i^ij t3j!3^^ (jl^J ' ** *“ 4-cLu-i3 tjj) (JJj-J-tfl 

3jJl^ dilj JUuj .4 Aj^t j1 (jLSllI <3>^J (jlLoid 4j<j lAall 4..ajj.LJl 

Li^l JLa-iij j-LA-aj (j-4^lj JuL (ya C<y,^ ojtu ^ 

lyL^ ^j1 o~^J * -uSj a 11 It (3^j tLjjL 

3^^^ 4Jjl J^JJJ JijVl Lt^ 4^Lu^ ^LL Q^J. i t u .ud. i 

Caxjlsc^^I aa cLA\ ^Uaj Jxuu ^1 Trip-hammers ^Li-uJI ^^ilail ^j! 
(^jj^JI 4_c,LLLd O^So ^jl J.ft "-rfcJ Ijl^ diiLfiJl LT^ (jy^l 


bij^LkuiJlj (Jaju 4^L3juJI CuojiLLu) Sa ^ Atfi >11 

jalloJil \jj^ .^L^l atyll 3** <4,1 \ (jifl nJI ^jJI cjL a. * t l 
jy>JLi Lajufij. al ■» U 4JL%-»JI j^ '>-4> ii^LoKlt ^ya aj_c Jjo^y 

LaJLi£.j t 5U1 A. ..11 4jLdljJl ^aVl ^acJ ^loIiJt ^Juj CiLal^l 

tXati i^JLJt ^jJa^ *3aUI jjrL. .Ua ..." 4_^j^.Ltl li^ j 11 CjLalSJl cdy-jt-jj 

f 

^LaJLaJl La—bAj ^ * i ^ ^_^Lc ij\ j 4^^La^j C?~^ j 

5Lia.»ll ojI^ cjLaL^ ^1 •u-ij^jJI cjLoI^ 

3^1: 1 ^ (jLjSJI (3>^ Juij .4 *<i £>1^ La jlj-c ^ji£.» allL jt jl> 

, jlj^l 4-^Luo (_y4 i3LL ^ljL-stj-A«l (^LoJ (J^-5 

jJSj-a-ui (_^ 4 j yyoAjQ (ji^ ^UcsjJI IJlA L)f cyL ilAldlS 4JSUj iLoul JJayAj 

jJL^ It-Ubj fLuuJ L)1-^ 1 a j tf yaLJI 

dl^l SaIU i^ljtielLuil (1)1 LojI ol^^^La V j) i 3 a 

4jjo^ jykj ij^aiL^l j-uuc, (_^aL>Ji dj^SJI JjIjI j-i^Lu ^ i^>^1 4-cLuo 




Ol/lll 


\ *Y 4jLaJj^ ^l» (3^\3 til I ^ CJj 

iBand-i-Qassar t^^juus ^cj-uI (jl>:?i j-^ t*'«jJ.>- u.^ 

Jj t in"t CT^i t«jl rtli Jb^» 

Cj^^\ LjLflj ijjC. 0-^jVI tjjlj (_y^ •>- a ( rtuf . 

j-jL^jfcii ^1 L^je^ij i u ti <.,u^A^ 4 ^Lu^ 

^Uo (^J^Lall J-ulC cJu^jJI « n c 

t^LlI cllLcLu jJ^Lo oVI qAMJ tl-uul *Uu.i!u..>Ji ^LUJ-t C t 4iJL^" f nl dL^jXl 

<L^1jJI ^^_>J1 Jj • ^*t L^jijLsfeLja oLaL^ CjIj 2j^jJlju> <Zii\ > r 

>4^1 u^H a^XA CjJL ^ I 

L«-j^-d . ^ j r Lii^iJl ^Lj!u-uLj (3^ 3J^ ^ < <1 ti ^jj^ O"*^ 

ciJLtA ^Lc, LJliajj (_yja S-jL-a^ Jjl Cjj^ 

(^jL>JI ;j>-SJI 5jl 1^ fl (>L>.l^l3 jlj-JLjJIj 

•• • •* •• ** 

i^Lu^LLb L^ *Zij. ^*f < uij *4 j fc-A 4<ili L)jjjl 4 Oj-^Io 

cjLxojSt (jrphl^lo 4,jtj^-Ld oljLtli[ Jlj^jjj j-mC, ^lo]) 

»L^I ^LU CtO.tV"* mi ^^3 iI jucLu^ ^\ \ 0 * ^Lc. Ujlj 4^^\.^d 

ili\ u,«.ia,v fjB A2 ^j ^ 3jL 5^^ ^ dijLui^ 

o^l^txJI ■^>^J ^Jl^ l^3 j- * ^‘ * ^ ct^LoJI 

^1 (lIUj J.^JU jl rt'tfc^U *11 til (^Ldb ^j-u^ ^1-^ tJo^Vl 4^^Luij C4_il^ L^lj 

4^1JajO CujI^ 4x.\ < 

JL^ 4j f 111^11 4 jirt*!! JL^VI (jL^ |j]j 

ijL3J J^JJll Aj^ i4j^_^Vl 4 I Ml aCLaIj 

(L^L>^ A^mi ^jVl QJ^ Li^lf. jJL^J »4,jJl 4Miil (_^ iljjL>.f Jl^ 

A^Lo-AJI LjjjijIj i^JLsJi (_yA <"<fl lU JL^ A^LIju^I (|/L>>ljIaJI ^Ld 

1^] <"*3 1 III JlL^j g, < <1 o-^ Ly^j ' 

t"i4iiV"<nil LoJj ^jTTUtl ^IIjl0 ^_yA OLLLs 

1^1 jl« ft ml ^^)£LaJ3 .3j^bll 4^L4j^l Aj^Llud 


>jijb.LLfcAl\ A /<u J^jliu Crfjl^^ jT j ^ Fuller jt .^^ti 

t<-^lrxL<4 ^jl3C_A ■«■« jLJU ^ ^LIL^U ‘*‘-j *»- (4^lJLl 

.4^Lp- (J^<ii7tj ^ Cy^3 1 JL ^ uj 





bt^ULuiUI SjLitaJI 6aMiVjL0jl3 fO^JUUI 


oLLL^ (^Jj LbjJ 5jL-iSol Jjl 

4^1^ 4 ]! chjjL>J 

4JI 

lSL^ ^ ^ <^Vi (—fiJt .^4^LjJL>Ji (jLLuuIjl^I (j-4 

JL3-? 4 (^4 4ij 14 Cjjj ((<1 > lLU j J «i 4_<^JJL1 ^ JL>? 

*L-Jol (jLS 4ji j_4_£. 4 ^ JL^I ^^jtJ! (j-oj_^l 

(j^*y ij^ i Lo JU>. ^1 4 n,"ttL 5^JL:^ J-^ 4-1^ STlj . ^ 4j j^Llo 

(J^LIjj oj? U^)_iijLjLJij j^LiJi 

4^ t <>-j (_fjJl c^jJI LuSJ ( 2 >« LaIc. (jl 

ijL^ 4^—4 jlf. J[^-^ JJ&L-i!^ L$J Vtr>t/>yi L.rt ) ^1 

^_^ijJL:^l j .*"* *ij cJ^ Cy^ 4jJj-aJ O^ Iji-i-tAj < 

P|y>.ljIaJ L-Ao-Oj Jjl i^^VYV ^Lc *((^5 ("1 <ijJl» 

j! i(j^jJL!l Ijl^J 4 J i i,^ oLujLujI CajL^ Uj-nArj J-<^J *u'~* * “J 

Ijul ^ (j^IjIaJi aJJt .(J 5 AIJI |C-q-S (jylc. jl ^jJf- 

*cy4Lal 4^1-ulj ^> '"' 

jl 5 Jla£.V) t>4 (J^ i4-^^All 4 _JjlJ1 qjQ f 3 ^ 0^4£g 

^jLSj i^Lj^l 4 I < II itlj 4.wajL^ LjIj^ 4^^_iijVl 

4£,j-aifj 4j.t.L/Ij jjLst-fl iiiij III (Jlijl^ i(^j->.| 4 j^Ij 

iCjUojieiAtXl 3jjLl!l CjL>- 1 i^yij 1^ n ni ajJI LAuJoj 4j,S-4f 

tS^l^jJl L^^.4 ^lA.Lti.!l l.A]IIu 3L«f*LxH C.jijI^ 

^-ae-'>» ^ ^ 4_bjJiJlj 

LaJ L^Au i.X-ujj iL^ljA iM C. j) (4 ^jLc.) Lc.ljj j-tu-C, JUJl^I 

J.'i£, ^jU 3^ •uiix.4 —ui Lc.l^^-4ai ^Sti.c. l-ij| 4^^^_xII/? 4 ", 1 11 

^ 4jj.3i.ll^t 3 jlc.L^ jj ^^ AjL^AJI 

.4^j^V| 4 I '^jAJ ^(jJ-^I ^^.jLAjua CiL^JAd *■'< "n 

iut.^jJl 


liJl£, 1 < j 4 <r>"w Cj\'»• “1 d 1 4 i.t^l CjLsboAjl aJJt dlj (.7-^ 

uJJjj t(J>.ljJ1 jjfc-i 4Au-Li^l 4"*!r *<4 4 jSLiu t4^^Sl*^ OjI^ 

u udljJb ^JL_SJ .^l^-*iJi 5jl-iJ (J_ AJU (_^( J^-£p^ O*^ 



cIUj Jl >-JJ i4J^L^ {j—A jj.^>Jli J. .q-jj tjrO^jJlJl ^J);U 
jJI Sj-ae-aJl (J^*^ aJl j y ^ - <" 11 "ill inll 

4 4 rtljt jljjJl ^,.:fc.>JI 3>^ 3^ t-d^TT “<11 j-SK-^S 

4^j_a]l (_yjl ^ (_yJJ '9i L*i j-ilt L-j->JI 

uuOJlJI ^ j ^ tH JJlc Jl:^^ i .a I III 

m 

IjlAj 'ji^jJi «3>^” 4-*_jui»j ^l^pLlI 4 jlILj frJu Lr4^ 

c^\ U^JJ ^.3^^ J-^ J'jj O^ 4 jU1 (Jja 

4 rtl*\"ll 5-il^ Lil^U *(Jfl m^i jj^i (jyJt 4 ^Lj 5^^ L^l^j ^ 

4 j,M i^li Oljl,-3 fciJI ^jt j-^JlJLj jjJL.:^Ij (Ji^ljdl fri-u 

jLau^! 4 j? CjJu>.j 1 ^ i J‘~^3 ^^ ^^ ^ ^Lx. (_y^ 

lj_A Ljijlj L^jf L-q«£^ (jjLlaJl cuL$ 

1 ..HI ^ ^ 4JuJL>Jl laJI 4 -l. <,< 1 . 1.1 lb 

t JuJL>Jl i 1^ -a j^x.u_U^t JJ->d,l tjl ^_yre-ljU3^jJ 1 CJ'^ A i IxljJ 

u.4jtJLCkJI CjVVI 033 O^ 1 ^ J "t^ O^ 4 jL-Ju (j-^ ^-^3 

oLsg "i flJl ^jx. (Jjl I n't !l jL^u iLiiJljj .4x^—ufVLj udLuj-^!^ 

( 3j ' ^ 0“'j (3^ 4rtU(l,lj 4 !uJL>J1 L^ i>aj^L!l 

ij^ 4-dl . ^jL-ji—ku Jl ^LjjJI 4-:^tjj 

Am\}\ ^ f I 4\t 3^L3Jll (^L^l t nij 4.a-*i ftj . ^jl " < II j 11 > 

o^ J J *Seistan ^jl" toj ti» (_^ djLjLuJI ^jl (j$!,aj V q ^ ^ cj^ 

.^^Vl OjLsbltiiJi ^fcu^j V Iju^ cl>^ t4^^X( 4jJL^ 'll 4_u^x 4^T\ ^ .^. 

4jJl!! clul^ ^1 L^«I jlj j 3 ^d.fcu .0jJI ^1 ^3 

jL->.t uljLja^ijLlI LiUj 3 '^ **■ -’^ O^ .4,aJL5j 4-3^_ji_^ 

i“i La .1 lie, Jl 5| oLojlii,^ *■^■11" 

t4!uX>Jl Cjij)i<cill ^1 Ijlrt*)!! 4j^Vl 3 £Lj oVjjla OjIj Jl^ 

<—ULa.tU 1 3t-jQ ^I■JL'^—H-i*(I jljjtjl ■ ■»*..* iiUj^ 

J» 

(jrt^l^laJI ^yi JJLC. nia^t jj_t-a>Jj .^jl“i iJuJLx 4^j|j 

ojjb ^jx 4 Jujl> j^I-3j Idjjd jpa > 1 ^■Qi.v I 4 II ,4.0.i,.ul <jMl^ 3 ^ Ax^ili 

C< o jJajlj WY jikix ^ya Ujj tSjjjuSuaj ^^Jua (CjV^I 



ft^jtoUwUI S jUaaJI 6>w\j0jl3 p^Ltll 



kh3.f i ii.'w jSl^ 4j.i^li> ^ ^ 

jJ&La 


tJjl nil Vj ( 3 J-JJ ^ i^jlSL^^I jwLnj 

LqJu^j . 4 »J| 1 flii JlJL^IlU I^JUu ^j-uJI 3 jUju ^jlaLLa 

(JSijLa JLixl tjry^LJ 4j Lq (jUft i JLi^tlllj A.!u t^jfe ju 

Lq-« 1^ 4.Ajij 5jj),i L^a^LaJ (j^ tl)3-^,>\)^ 

.(jVi 4alLl jJt 

(_^ 4-j-t*(jLfl C«Il*Ii.j) 

JoaLjKjl "«■ tjJ_scaLo L>^ < rt 1^ 4_1_^ 


JSi ^L^jl ^1 uj .1ji£ La 
^ tl ^ Ail lLijI -'^t i^L.>OJ I LaJL^ i^'ti C. 

. LoLaj ti^L^Jt ^L^jL 4Jj^j Ljj^-2j ^LaJl^ 4.jl^j^ (3-^ ^ 

(4^L^ 5jjj *^.19 ili^l tTIfaii'u ^ I Ml jl^jJl 

** (3^*^ 3^ L>^ 4_C_^ajua^ 4_C.j-afu1 4^Laa ^1 





oi/bi 


« Lo^ C .J (JJuLi-uJ TTI (jrj->.|ji^l P'V *(^ ® (JSLuJIj 

1^ LaI . JUj>.j ^jj& Ati ^JlA 

*4... I j jijLflJi L^^,Aln 1 4 -u_juj4 <L-uLjj 

. L 0 L 43 <uLuuja ' 

ri 

4.2j^iA ^ A < n*l j-ja&jw (J>.JL1 

^LuijI J^Ljoj ijljJ^ll '»<JI 4 ■»*! n,!l ^JjHj 

^jjjl it t ^ j iC^lj t'n 1 ^^3:^ *1 O^ ^ 

jjl£[jaj 1 '>JI Vj 4—JLjaj_u9j t<Sdjj_»U 4_j-i^j?j 

. JL^j cjb J^^jJI 

Qj-oJI WjU3^ L^ jkljiitlUul ‘^3:^ ^3 

4 "i1a m iJ L^JL^jJ 4_^ Ja C. 4x.Cj^VoI L 4 I 5 L] j-iui-C ^LjJI 

^LaJI tjr^l^lo i LoLoJ 1 fll"iV A ^ 6^J~' (1)^3 '4-JLa-wJI b^3? iJjS "' 

* bjt^ a t . 4^_ui1j ^j ^OjL^ i^^AAlLi 

J» * • * 

(juiLi fl T Lj <ZmC.j^^\ l^l 4rt*«i ( 2 >^La^ *C>" 3 >^ ^LudVIj 


V ((Jl^>.Vl A"K (_ySj * 4 j (c-^ljjJl) '».aJ1 CjI j ^bUt (^■'^^3^ 
^j-a i(_yA^btuyi ^Lxll SjjLl^ t".^“ . i\ L^( ^ 

bj[j)j? 03l JiS 5^1 li rtll jJ^jl^jqS (jl (jlSl-aj 

^ ^ a i .i-u- U (j? i^_yt.uSLjtJI a\ —(Jl—A-Iul lLILu^ (1>^ (^3 _»-oVI 

.4^1^^! (jrj^ijIaiJ (^3Ji3Vl I^jVi.,i.jU 

^j-a ljub I^JL-j—u tl^ J .‘ (1)^ * (JIjLjIji^ i-iJ l «A 

^ 4^1^Jb 4j^>.Uo iiJLLA (jj (JLSj tJliJLi Jj ‘ ■ '■ LT^ . 

(jrt J « i\ u**!! Jl:>>V L.^^_u ^i-.*^ ^ ^ Y i * 1 .*.*1 

Ji-A . ju:*- (^j 4 a jb.ii! L^Utj La^ JI 33 'i/j iKark des Chevaliers 

• LaL^j 4 rtrtl .a 1.^iIj C .? (jyAj L^J ■ 1 cHibl^^^^l dJUfe 


4 ^^^ i. i ^iSdl jjjlam1\ CjLbjJlall 3^^! (jT^ 4,a.l.^*iMiU Cj^^I OJLq-I^I 

. 4 j a ‘4 i I ! 1 ^jJL-:^XI t—sb^Vl jl < . ■» -^tl t ^ 

* 

IjLuj-a jL%Iijj _ ^*^3 CJ^ ‘ iia'v - 4.aaA>. OjI^ CjV^I ^JlA <“*l4j,‘i 




Ak^UjllUl (Djiail 


ol^U^ 1 ^li a 4 '^, \ Ij^Lj L^) ^U i 1—uaAibjLA 

4 t^ m l^J (J^Ijqjij OJL'^^ f 11^i jij ■ ^• ti 

L^Aj .oMCtI ^l^Vl (J .»—a C-i-Lv. 

j j) itTi tT i ^Jjijt «*( HI a (jL^ {^-^1 t. n iJt I t f,a- i nil ^^xls^ijua ^jVl 

t Jjrt"]! (3jJL3call 4-^lfiji 4j'i?lj , JLj->J1 ljJl:^ (Jih^ 4.j\^, Jjoa^ .^1a . ..^M 

.(JJ>L^I >ic. U>^' (ly* 


Uf 




j[j)i^tH 4jr\juiJt (_^ 4JV! ^Jub (jl SJj! 

L^LSjjI oJ^ L)^ J-aa:>JLl (j^J .(_y3t-u-uil t4-^JuiJl 

1 j ,1 fiT vijljjLj ,_^j5l_jil yL-ull JL^ 4 j -> >1j 

1 .4 (JSjjIj i4i!I 4jL^ ^LaJI (^1 Vj_UDjJ 

A^LftlcJwt 4jr ^ .(jijjjJu^ ^1 ^LLud 

J_>. (_y^ ^ g jte « - U (jl Lr^ iljj-jlJI cT^jJ-tl (^| (jlaj-nJl ljub 

\ ^ >^"it la)) 1*4 C^jLieJLujl J^j <ciUj JLC,L<iiJ ^ 4 j1j 


^jLbjIjJLo ij^ -^-ItAi^tI O^ (OLaj.'ViflIl jl. 1^ "k J^ CjVT orj^t 

Jljwjj LoJLj^ ((^JaI^Juo)) 4 (jl i_^C. * L£.jj <"> jJb tLo^x^ i 4 

i4_jSLi^^t^l (^f (Jjk^ ^Jl^JLxuo i-^Ls jLua^l l-SLudjI (_^ 

• 4jLi^i]| ^3 :IjL^I 1 <b. 1») t 4,»<u.!l ^3:uL«^ CT^J 

^VjJI CjLaj)i« a ^Ljju-4-uI (_yi^ ^ j r Lui (_yJ^J 

LUjlj ^£^LjJt (_^ 4 -i 5L^ oLojl,*a ^iJLla (jLa tL^tj 4 j . ^ ^ Ut^ Vi 

^ liiLiJb ;jL^ ^AAT C?^ 4 £La ,1^ 'v- -lit 4 * 4-x JL- ^ —L t M- l i 

s ^ 

4^JL!iJ,t (3^1^ L^\ 14^11 t ^ IjlAj t(( J. t n i T I ^1» 

:4J^—^ ■^tt A A ^ ^ ^ '^‘ Jl^ 3 *,'» 4^i_uJI ^ya 


.«(J-3^ cP^ t )» 
4 JI l<itU ^ 4-LiJi JuuuJI (J^^i J jLua-^ . X icj 

J^Lc Sj.iUJ.I It cm>Z iiujL£j ‘cJ^j - q t *1- 4^ 1 4- ^£' - i<((j-uj[^_jJI» ^_y-4-i-uj 

o'—“'j^ L>-^ (jl-^J -S ■A_j^..irf^„lUj i. 4, V ^11 Jj. i ->^1 ^y. Jj j ^Jb^jbL^ 

✓ 

^IjJuj jL-ua^ J_ii=.j iStraddle legged «2L3t_ii3-^^» iJT ^ ' ^L^i 




ol/Di 


^jja 4__j—x_dJL_4 ^ '^S' ^ ^A'AO ^L-C 

OJL^ (JLi-^! j -rv ^ "<j ^ )a 

«! 

31_4j JjI c*l nil ] VI >a ^ 1—^1 “i ^jj 3 “tl jj_A ^c^Ij_3JI 

^3i-iL:*-^ ^M-*-uVl j . jl ^£. cr^ 4jLoL*JI cJljljLflJl 


» 4 rt t < TT t utt 


—ccaJI (_ji_Il£j| (Jl_ ') ^ <^(jc:_tiJI CjVT c-Sl,, ,<^J? 0(1 

*" ** " t 

ljL>^J Vj? tijJi j^, i^atl U'^tH^^'Li-uVIj 

fi '- " * 

3jL_dlj L^L^f 4 JVI jji ^oJ-ft-i L^JLoj ' V j J^D ^^ ~^' j 

4 ' U .' ‘"‘ ^ Z.-^ C>"^J (jr^ ^L\.I.*J (^1 3jj)i ill lO 

4—^l_ui fjt —<4-1 3 jl^I^^I -tl-t i 1 ^ Li 

L-cljj I a .A tilajlj ■"< a Cr^ j 'J -‘^ ^ j' 2-*_ 

^^\YA* _ ^'^*j «j—iL-u» ^1 —j 1 4_4 jL3tIl_(_uJLI ^^.^L^JLl 41 . 1 —iL^ . j^ha 

9 

\ 0 ^ “ <—>■ jl ^ Y Im .iI ^ O CjVT i^ljjJl jlJ—t-u ^ ^ 

6 ** 

ijL_j— c\ Aft j 0 , '\ tjiij—j _laj Cj *LJ^ .4 ^l uu 

3‘Lf IIIII c-a^ l^ti jlIc. , 1 ^"\ X , 0^ V fyu jlIc. l_^jLLa^lj 

Oj) ^ " J ^ Jj JL ^ 4.*.i L,<t I 4_Jji,j «il| _A jj ^ 

tjr)—Uoj (jrj—J L^ i_jjj ij *4 nj.‘L-3,tl _5JLl ciJ_ IJlj 


_i. 4 -.L^j _U JlIc. ^ ^ * J 

^ ^ ^ ‘ Ul^^ cjLi \ Yo t ' L_4 L_^ lU 

I (Ji (3d>^ * l^^-Ii-4-jJLa ^ '\ ^\ IJ 4*J 4 I oj i ^ ^ ^ ^ 

# 

jf Yo • j i 4-flja_5Jl oJl^ j JW 

13^ J <^,4 4JLj^j0 I .icAIJL->■ I d^LcuJi ^c-*-u_2j 

\ : Y ^1 \ ; Y 4_i-<_u-jlj^ t4_d-A.Aj>Jt CjWI 4_l-4jiJJL} ^ : "A jl \ t 0 4_i_i_iijLj 
.5jijlj \ YY J AO I—(ijIj-aI 1 t^^Jua .4jL.dail CjWI J^j 4 _ju.uJlIIj 

*4J^jL i/^tl L^l 3 4-^^>L^VI t- A L V 

J^j ' Jn3 4 3j^tj 4 j^L^ (3jLi JJUJ ^ ljL£ 

4^JJLl A^jj^ (jrj-cAJI j_yB C^j 

(JjiaSij t4.^i£^ 4£.^t.uJ jJ^iuj V c <oi.g- ^j-a 4£.^Ju^^ jlj_jui 3 Jl£. (J^ 

fi 

C>i Cf^' L* ^ <3.*^^ iJL*-uj CjLaj)itlt 



6>aoUjwUI 6jlxaall ^0 (O^lsUI 


il l L it L 0 L 4 J 4-djLLi-« *-ij|jLdJI (_^JUo ^jC. 

4J^lo t'l <LLfct*^J 4 ^Lul!1 .AjJLu^JI 

J(ji (Jl-^3 .4 *!</> U^ Jjua^l 

(J^■ nj t(^tjU IjjJ 'JL>^' i..*MlV ^ t l ut^Jl 

(^ylc. (^^.AJ-JJ 4jl 0-^3 er^! (J^ i L^lj-^ a ^J.’i rtti 

J-_L-C (JjSLj_(- 0 <L_ijjL-^1 ^i5^J ol—^ '^]j t^ -<t }\* H H 4j^IjJI 

^4.^u (jl 4.Q-(^L>Ji 4t^:3r Ui «ljj ^j-^J ^ '**' 

. JL^I (j^) ^ er^ (ft^UaJl 



^Ijl^J (4J.J^ r,i III jt <L^t.!l.rt 2 j_£l 4_J t <,.- ^ <.u. t l (^..aJL^-Ljaj 

CjIjL^J lJuI JL^ 4.jU3j-^J ^ ^ J r J Jt.Ml"«!l t I JlOJU 

4-A-jJu^JS (jlSLdU ijufc 3 i '^'"‘J *l5j—4 jk *vLj • jLi^aJLl ^ T l 

^ (3^^-^! 3^-5 4-j! i <Lii^^ 4 ^Lilo 






CiUDi 


j it! A La (jl^La JL^ (Ja-Sill (3 J 


J—wLulj i(^j3L_JI 


fl U ^ t*^ m j * 4II 


<LiJLa-iiJI Ljjj? ^jL>Jl (J-c^Vl 4 rtLia aj j 
^1 ^\ IliJ La (3^jJl JUJL^I oSJ vjjm 

1^ JJl^ • J t 1 4.-^l 4jl^jJlj ^ _*-u^l ^LjlJI jl ^JjJ^ 

(j^—flJI oW! ^ ...VI ^LjlII 2LIVI djub ^ 11 ii -V “—i-ul ^^.jjl rt "il l 

4-LJi\Ji f3:oL>JLl C^JLs&Ii-ul "■ (.IaJLiJI 

[3^^»aJL.t*X 1 1 ^a-tV*i ^ul^i^NYi*\ j ^TiA ^^yTt-Lm L^^uuiJ ^ Lv*^,>. 

(3>-»^ ^JJlA Cu-La^JJ Y^ \ 4 1 I ri l£[^ jl 0^ J 1 ^ jl JL£itj 

^ j» 

(3^^ 1 a < iijj (jLai-LJuJLl (jL-uJll^li O"^ 

_a-^L>J) 4_ljLjfcJ , 1 ujJI jt^LjJI 4 .^!j 4> S *‘*j 

CoJHj Kubilai 

(^1 I—^—a—(-ul L_»_t 


,j iia-^ 

:j t^uvY 


] j3 J -^t \ ^ jl.A »I Muj ^ c 

P_>-ljt Fan - chheng <ijjJ-ij» 

/The Muslim Phao” t>.al<<iU 

j*jL^^JjJ (3jjL “■ ^Vi Jb^j v^ji^LtLVi 

(j-^3AJ . L^^L La^ ...^ti jjp t^ji!l 3 jLjJL£. 4 j ■'t j I 

CjVT a 1 .^" 4^>V '» a j Lj JLj_iJl ^ 4 n-i JLa—C.Vl ^JLA 

Contrad Keyset ajiu^j Jx^t JjtJj .5 jlj-Lo 

A t j i ^ J' 7 * *^ ljub 1*0 Bellifortis 

, (J->LaJ. 1 (J^iiJI (J-a-it-J j-ua^Vl ^IjIlJI . i 'iC ^-LLc jJjJLLlo 4j ‘^Lj 

^ ^ h„< ti X^ \ 11 ,< i^H .Jh 11 ^ ^ j' 1^ A 4JVIj 

C^V (J CJ"^ 4^LjJ 1 t^jLjJu>Jl 

J L^ljj t LajL^ ol 4 ^L.uU ^K!I Jj.LJt : 4 ^L 4 jl jLujVI 

stJ —dli • ^ : 0 , Vo 4— 1 —,<.*iJj * I -aJL.ft 1"V i^al J ^1 A 

4 Jrt4l 3L1^1 j i^JL^xL^L 4^.i.i » 2L^ J. 5" t n.A /< « n A Ij 

La \ ^ L>^ Li.uJ I Lj < 1 11 lg> * 4 j ) Lt.uJ I 4< «iAj ti 1 f^^mJ-iMX t 

.(W . 1 ) JSLUl 





S^UiwUI SjljAaJI Km \ 10119 | 09 JbUI 



j _tL-jC. ^IjJ) jl_ua—aJl feUji . L t - > 4-Li_-aj OL^J, 1, rt U L> ^ - ^ 

A ^ ^ <Ll^jJll < ^ )3 :uL:^ 1I (jL.i.u_xJll] 

(j-JjJj-o LAj_^( Ja-c3«L^ ttjJLlA \ ^ > Urt , \ 

(3:j lasJLo ijft-t-fti Y tA ^ (_^ ji—1^ c-LljI^ . L-alj^_>. YT * 

<JLJj! (JjLju (JiojJij . Ljj-uj ^ i * ^3J 4,.,i.,^^j 

jt 3l-Uj 0'\ * ^1 fj^ CjljL^ 4^Ji LfltI (jl^ O^J ‘ Pounds (JUajI 
<.il]I^ j^yA uii^! CojL^ <■ \ M JlSJ) (3^ jJLi^ T * L 

LujJ (jpu^ iLolj^ ^T'\_^* jl Jiaj T • • _5 ^Lo q3^ 

«« 

;Counterweights ^jUIl i^\ 1 ^jlr, J^ c^La^-Ua 

^j! Lu.*\.c> tLaS^LuJ L^loiauj jjLi-aJL! ^_y^ 5ji^-:KjII oUaa-^Ull Jojjj C>^J 

„ # 

. LiLa \ 0^ 0 i^fu Vi_a->-f 



1 

\ ' 

1 

. 










j JL ^ A *< aI 4^^ I II ^„TI 4 j /Si "ti ct^J^ ^ t ' ‘ , ..t 

cillj t(t.i„'> Mitt < *> i t a 5\j|l A A 'jjj ^ " ^1 (JijJlxJL^I] 

i ^ Ij 1 i 4JuJi ^1 i ( ti 3jl(^ I ^IjlJt ^LoJU-MiA 

(^LiSLJlj .^^I^LJLI i^j lU34 ^Lc. (j^Lo (_yJlj->. 4ij nMI JLji 4tl ^4 tJt 

< <>■ tnt l 4 JT ^jf jL5j-c’tl?l UL^f 4 3 j 3'^ 

*jj-uaJlj (_^jjuaJjLj 4jjjdl i4jLoljL!l ^j-o L?^ Lt^ 

i^Li£L!t (-^L^ JLd^yi Iju^ ^ jjLl^I 

1JL^ , \ 3*4 i4j£l^LujLi] (4^ ^1 JJi‘^ 

^1 i Lc: 1^^IL>>I L4tjl i.3r.Lj u.cs«-uJl 4JT j txMt ^ Xj"i '■■ j^l 'll d '^\. ..Vi 

I43^1 jJii f_^Lj&_(fuVl ^jjA jjlt. cdLu^ ^IjLo)) 4jV iJLi^l cjtj^.4J 

n 1 ^ (n3 1 3 j^Lj j.^LjJt Ij * jL^“ ■ -j ^ 

3j.3Jt (JL>Jt 4 aj.jlrtA Ljj^ 4-i-uajVl 4^jL>Jl ^ t%. ..ij > I ^13* 

.^Li^ olj Liiajt 4.4jl^l^ 1^4^ ■ L^^*4 

L-fc^j—^ JjJlIj ^jL—j —C I—Aj^j -v J j 3 "ill LatJJll 4JT 

4JI Jj tJo-oJa j^jJI 3^-Ju V oj^'j ‘Compound pendulum 
5 jI^ .3-jojL 2JLI >,>M 4jl^ ^ i^5U (_yjljJl jj 3tl |.LI^ 

IJl.^] . JjLjlLI (jj^^ t 3 :i>^ L>^ 4 JoLlu_^ 4_jJa^ 4^^Lc. 3 jJlA 

(Jul^l ^jjjJl ^4 ^.^jJ 1_43JL1 ^Ijjdl^ 1 j—LuJi 4_4j.^ djj 3" (—tau 

jjjJI u3l_X<3J iLfUj ^ 4 .^IjjJJ ^^IjJl JJ_L^_^I Jyjj ^JjJU ljubj 

^ w ** 

. 4_C J-i.*iJI (J^ 3 ii *4 4_£j_3tU ^lr>'l,^4^ jJl JJ 311 (^Jl 4 ... A*t JuljJl 

iljLIK ^^LajQ ^ 4 J > VI 4-^ (J.4-»j jjj (JoAjJl ill ^IjJlj 

4._p-Lj ^jji .i 3ll 4^Lutf) t jIjCIjoI ^jJdOJ 

t^-^LlaJJ j> I 1^ a ^1 ^jJl ^(.,iTr Mill) j-^l ^ ^L^ 

jl I JlSLaj ,(-jJl-:^I t3£>^ ^ c^*^l (_^_«_fljJI ^j-jJI (^1 IJLJJL.P 03 

9i * ** “ 

4 3 L*.^ « Joj_iuJI» lS 4A (4j^L4jJI) 4^j j-itiJLI ^IjjJl 

.Sjjj-LoJLj Ijj«rf^4 ^5L.3JI (Whippy jj i/xa 

^IjJI 3J| i^A dj i -v Vl Jj_3_*il (J. ^ iA. 'i fc U l j^jlII JJajl 

CxjL^j j < 3 i r (jaijoLiJI L,j- 3JI Jj 3 t Hj ^^j^LjJLI j miC 

* Cy^l (—SJJla-o 4^3^^^! (J-^ *'4 (J3 4"3 j^jJLt IjIj-4 




ft>in(liijUI SjUasJI ^ <ikMH Vi0ll9 (d^IjUI 


m (j( 4_d-LA3tJ (JjLaa .^U^lI njjia\ 

tSj-juoL^JLI SisaiUi t^LiJl 4 » jl triTi 

Cjl^it (III! .3 jljJL£. VL^I J-jt^ Jl^ 4-^1 < II ^ ^^jJll .. fl i • <j 

ojI^j ^ 1 M>- *. fj M ^^jlXI CxjL^ 

4 . I iiJI 4i.^LaitLj 4_AiSL4 4_c.l.u^ f \r.S? 1 


^ Lj4i^“i a UI 4 _^Jl^ ujj^^ O^ tiiilj 

_ 4lj^^l3 3^ *1 fli _ »i t ^Jla i^^jJLI tJJ .^^^Jili 4 _^.Jl a! 

<4—a^IjJL! Cj I j 1 t "i f i ^1 .jl—ua_>JI fjiSn * Jjua«flVl inti 


• tl 4 ^Lju^1 CjIjLiUxiI iLjuajI 4 jui-^Ij Lqj^j 

jLiil 4jtj! (J^ iptUc.! 




4_i_u JlI^I ^**^ ^ JlI 1 Cj t» ^ • "t •" 

^^SLscIlII 4 ii.j^ jJi 4^ laJI cIjI^VL) 4_iJjkJL1 

Ji I » " 11 ljub 4 JuJl^>J 1 (J^ .SjLOJtXI 

*4_c,jLJ 1 tCjL^l i.iill jJ-4_tJ4j 

(jLS^ (4 x.^JIJL1 cjWI tjj t4^Vl 

\ <n j (V ^ a CjWIj CjU^Llt dJUt) JJLC. 

- i.^ < j (jl^ ^ t4^L4-^t 4 >"ti j| 4.xL,<i."<,ll 

« 4 jl 4.f ^Jl^u _4._oL1I CjLc.I_(^I (JiLa 

JkJjLftJl <lal <n lU ^1 L7~^ 

(jl 4 j fl "K. < Vi Cj)(il_*iijyi tfJLA 

4 jiflU c.«jTl_t^Vlj cjLj^SLlt^ jlSLflVl ^j-« IjjL-c. 

^VjJt^ 4-x.a,.AVI 4. "\ 1 

a>XJt j _(jf .CjVVI 4_j 

4 J f . I < < ^! 1 4 ^ ^ 4. 1 ti cjI 

fiL-j-L^Jl jJkiJi 4 ^ 4 J A 4> I ^L-JL. 

4 J • fi <,!I CjVVI 4.A.,^jtLj 4~iji ^ ^ .4 " -a- .n 
ttiJJj ^L_ua-3 .jJjLt-uJI (J-t-a-ill Cj_(ii_3^ 
jJt 1J hnJ ^jl tAi_)VI si -»- a Cjj1_S 

JS 

(_yl£. (jl i <1 >y 1 (i<J>. 1 ^ a 4-Jji A I lltl 

♦ 4-iSLjjI£L^ >a-l ta t (j^^l 4-ujljJ 


iJj-A^J .^jLa JJj J^i jl)) 
d-Sj ^ i]l ‘"jij<S~U jjl->~ 

^ J—^L^ Or" ^ 





6>joUiiiiUI 6jLiAaJI 6mi^uL0il9 p^lnil 


4 I 4^L!>T 4Jji i4._j.ji_daJI CjV^l ^ jL_;tI3 

L^jlx V j I ii^U 4ju^_i_uj 4 laA clul^ 4.n^jJl CjUU^HJI 

jjLuail (jyi^ 1^ 1 j^ylc, 

tdllli .CjWI aJJt Jj t-i^jj pLAjJ LZiLoj U ^ Jij-uaj>Jl Sjj-ualtj 
cjWI &jjt ^1 4.i jujjLijtj rtti ljub 

4^jj cjI^Luij] 4"-*i uAj lUlU CajI^ ^Ljl£ I ^ 

CjLjJL S tl ^q-^LCcaI tjj) 1 nJ-l^U »L».ltJ 

O* cr^ t-iJU-A Cj^I^ ^ ^ 4^—uj! Ji ^ f.l (Jjh 4 <? j 4J 

(jiul£ jL^ ^1.1,(IU )U CxjL^ jI 4j<j CiL^JJLl 

«i 

.^jVI i^AT 4^u.4UiJul^l p Aj 

4i.3j 4.111 CjLtxouJt LaI m rt"< (III oLa^ t U ^JL^I 

4 _ijm 4 _c,L 4 uJIj c-< t UJ (_^jl!I Vitruvius «j^*^ljLlt^ 

tCtesibius ii^^AJu^u^LUMyi ^| 4 V i>i Jl 4 j^V| 

5j-j—iJ! oL-iJ 3 —® »1 j '•v.j (C-ij . ^ 4 ^jlISL-uVI 

IM 

^j^L—flJ Pneumatics (-JJJjLi *.t^;\^j[^-aJLI cjLjSLJI 4 . j "< I 4 II 

YV* ^Lc. (3^^) Philo of Byzantinium 

4 j ^\i .^1 diL^LCoj 1 ^ " j 'v 4—u^-sJt ^iu-iJi i.tafl fl 

i. ^_y3 Lr^J iCliVVl ^jUfc j-j .^1 ^-j-^l (jj-fl tLiills 

- O'jlj^ (^1 4 4li_u.iu ^jSLqj 

o>-^' t ^ Ua-iiU oL^) Hero of Alexandria (^j^U^L...»yi 

Automata j Pneumatics Jj-^ ‘W^W J'3:^ ^ 

^J-^ ciJiJjAj . 4_2 _^jJI CjLjjuoIlJLj 1 A L 4 " a1 ^]^Jl1JI 

4_Lo Vj *(^3 ^ p-i-*j( (J-a-*:^ ((4^11,1 CjLcLuJi 

^^VLua-idl (jjSa ^1 J a"*"*i 11 (j-*J 4jdJl ^1 4_4::K_^ail 4 V . h )T I '^] \ > j I 

. 4-l>o^'1_i^ 3 A-L^u^^aJ^ a 1 **.... / ilA dsL^LxJaj t-ajlla i^jji 

4_^La CIjLJT (jLiu-saj I 4.^ iV jLa-^-a ^a,lQjiJI ^LjlII (^j (jb^-fcoall j^ia-o-illj 

^^-4-axdut .4^1X1 |C^LcLuj It La^ — al« mI. 1 (j^-i-tf^i *^11 aJuAJLA 

L^ i4-^ i x_u l . ..tlj a ^t-. j . 11 ^1^1 4j^Vl 4^L1I diLcLuiJI 4 -£:Ijlu 3 J-jia.i 

.^'\'\ • ^Lc. lLILIa ^cS 3>J1 La J iCL. j Mi^aJ (JJo 







^LtJl 4. rt i ^jJt djLjJLdJlJI jj-LaJ ^^JL-a (Jj^ ul 

jIJlaj f ^ tj 11 ((^^J_L>iJ I» 4^jLd 

JLi* t ^^iLjJI (jl • ' ‘'J~^ ^j-uLUJi ^1 <J^-i-ol^t Ly^ 

^ t ^^il^ 1 i 1 rtilaJLa 03cJ^ tlh* *—Ltio ^Lj 

jji. 4 ^. U 'd_^iL^^AH u 1 jVL>JLI 4-4ijIa^. iiJ 4-^L^ 

(_^j (j^^Lj-uil (j'A^^Li-uVl <II. 1 i^U (Jjijt .(jF^-Lfl^p-c-Vi 

<L_^1 j) 4 ajJjjVl CjV^I 4JL.uJLtjiJ p^ CV JJjlJI 4—aL^] 

Cy^ Jua—*JI —<- ^ « 1 J:* .( ^iC-a- "t l 

^^-^-^LLj JjiaJ ^jl ^C-^J ,->^^1 (^A JL_>.1 JjL_5tJ iL-^l—i-dVlj 

^LtJl IjjlS_aj f u^J •(<^^L_>J1 oV^I) (J_i.>Jl 

j M l r , jJI jjj__SJI j-L ^ (jjl jJa Aj —luiVI 

Ijla '-'^ 3 ” -^ 3 ^ 3 ^ Ly~^ t^^J^'L_^il 

4_jJa^JL!j CjLc.LLl£xII ^j-g—uaJiJ 4_j ,q LJI J^l LLir [l.y.Kjll] 
^3 * ^ (jr^ ^3 ' * " ‘ ^ ^-^33 *■ ^ .* J ^ l 3 ~^ 4^^ Ir-i'i, I >iJ> t |^ 

(J-V CjJl *3 ‘ '“3 ^UJI i^JULj jjbj «4-A.n< It J 4 j, 

4_sLuDyLj .(^^Litll 5^:^yi ^j! jjk j-^Lii ^ ^ 4JJIj 

Lt^ 3 ^ (jyJu-l ^l.n a (JJJJl^^ (J_«_tJi ljufc 

3a-u^ 4 J!Lq1 cjjl^Ij (j^l ui jTLlaiI SjL^I a6^"* ^ 

.((Jj.>Jt c_jlli^)) 

Tc^Ld—«» 4 ^ ^^_tiiL«Jl ^a—<L£,a-^ 3 -^ l)^ ( 3 '* *** 

\^.i )L^lU 3 c. i3ijjL^>Jl (a^J^-*—* Lr^ l:r* 33 ^ 3 “^^ ^^' 


L^i, \ V" 1 111 cjlja^JLlj I ti4 (j^i^ 1 1 ^ ^ ^ i 4^ Va«11 

cal ^ a V d-ga'^' ^ju^a -«d ^ * ^1 oWI ^LjLl^» 

4-c.l i i^T 33 —^ 3 -^ 1—^1 *^ 3 ! ^o-dj 1-^*1 3^ tTcrminology ^a-^-*-^ d^O^I 

.iiHiai caVVt 


n ~ III ji ii>^^ 4 —A„It d, .a a* OjJ^jli 4, mi ~ 41 ;^jji i,n L »^1 (♦) 

a-i-ujJl ‘ ^ ■ -j ' JL-ft^i. J LkJjjIj a^ '*' i3 ' ' ‘^* * '<^^1 <_JtA^ju 4JLfl_a L^Ijl] (**) 

. j . a^t ,_y^ 4 j ii i"< 1! j_a-> JLaC ' («-uaj 4_4 jL^ kJ:!-^^ 4 ii a 



ftijnli wUI SjUoaJI ^ !>.■»» Vi^Jlj (o^bJI 


V| ^ ^^-i^JlII CjLxa^IiJI ^L4-£.Vi -Lji- \ 

La-ti I I u \ ^ 1 ^"P*^ ‘^ djl ,u t j < II 

4_ V .- < . a'* tjL^ tc a J^.^1.1 ^ ^ 4—1—_i-uVl 


1 ^ *-“ J Cp! t^jLust JL^ ^ji^^jiJLl 3 Jlj^^ 1 4-Lajl:u^Xl 

iciUj . i ^ a Jijj oWi 4^LLi^ ^L"i~ III! 4 -BJlj 

ljUb 4 it 4 (^tl. I oL^Vt <■ .iJg. I (jj <4Xi^aJ^I IJlj j I^juq y ^ 

CjVT ^<1 <> ^ L_i^t i It ^ i4—^1— a Cj[ ^1 lu •t' 

cjVi ^j. 4_fah "" .<L^i_A Cj^*!_S U>.^ 1^ 1 4 

<<|1 4^ 1 jLJ6.."i-t-M! 4 JVj ^ ^ At^sr- t J_ftJ ‘ ^ ^ Q ^ djL^ ^ -i^LxC, ^ji^JLl 

. Si LS# A < i < II d) 

i. a T *T ^Lx. (_^Lc.L ..uj} ^ tjlj I'^j 4..rti<^ ^4_3fc_xld l^L“ ^ l^Lu^j 

Ju£. aJkJlj LaI <» 4 4^m CjLx.1 I 111 \ 

4_aLa^^l Cu-»L^^ i\ ijji 1 !(^ A ^* ^L_x 

La^ .i." tj (Jj 4*1 Ul i 'v-l CJ^ «4 jf A.1 4jj1jL^ t. (1 t ui t4 X! 

£ 

< ij >lji ^iLunl 4 ^LxjI cilij JI!Ia tl^Ibcix^ 1 aL aA «4^j^arfd Quimi t^U 
4.^LAfUl i^JlA «4-uiJUL^t 4 4Jl}Lj (j-^^ 

jJl (1>^^ oWI JL>^ 4 td^^hW ^.t^CL {J-^ 

U^-^f Lo IJX. 4 jL^ ^jX ^aIaj V T * 1 4,. fc i,i, i jS^ cP® 

JL^ O^ 4_jLi^ t— Ci^J 4 jLj 4J^^ )jijJL>i3j ic^LlSJl IjlA 4_aJLS^ 4j 

4 Al.V 1_aLx ^—<-4t-A 4-0 aI 

S ... t^^tl ^ 4_A^l^^aJ,l (-fljLtil |A l^t A cjLlSLIl o^aJtL Artuqid Princes 
- d . » A‘t CjLx.1ju|j InTi lLUj ^ 4 

oLjj^SLaj CIjV^ ^jja L»-t-a tjLA 4.J-A-A1 

4_,Lj^ i ^‘. .^ 4 A "K jJLp 4 JA A Vi ^j-A 4 I it A1 ji 1 SILjj .jli^lj 

t4jVT c.< SjLxi aJ- A j ^j-A ^Lut-tfiJi Jrt^wAJ ^j- i« -A _uaj 

' i ^ ** ^ ^ 11 ^1 ‘ •• *v -^tl ^_.A i - rt 4 Jl.a 1 a I ^JL^ 


<P« 4.iiiin'i jLo^l (*) 

. I^Ll^L) kCClaUb 

Juan Vemei, R alisation m caniques dc [ Islam occidental. Pour La Science No.l95 

'[\^>d.!] (Janvier 1994 





^ S 1 • 71,1 CjL a j) 1 a 11 (j^a 5j[^Jb ^-^j 3 j * L 4 J t i^ 1 

‘“tijj " ^ ^ (J 1 *£.JJ i-uVI ^L-aJI U ^jry-uJu^il 2 _aLL«j 

4-^^Vl - cjLiLuJI 'lt^ 3^ 4 " tI «i (jyi^ c^Li^l 

CjIji^^LjJI _ i ^ tt cljlj^tj ^Jjtj itlll (jl^lrt"i t a\ 4 J f .J I - 4_C.jLp| 

Cl *4_c.^Juja oVT _ ^^3 <^VT - ^ K 'rfc'tJI 4^1 j 4 j CjVTj 

c^Li£LII 4.4 3 > f^jjt iil!La{ j_^!u^Lij ^LiuJl (JAt! cjVT 

.c^LUl o^\ ^ 

I ^ 4. 1^1 ' ^ ^^ *TJ ^ 4 fl,i j.tt (^jJl ^ j '^Vl “ i ^l l 

jf iLibros del Saber de Astronomia a <njj *Castilian ^1"< Anti iiUlj 



> YVV 




jL^j iiajClA_ll 


4^j.4 t- a Jj-a-jj i_ 


jLa 


7 O 




tl < ti 

Jj-i-dl 


(jA ^jLh-^ J ^ 

4.j>-LILa 4^j-jlJ1 4^^^_aJL1 Jjuju rt a ^1 a "1 aI 

Ja—iIjj cjLj£LIi ^L-4 j j-ii 1 M J Aj (^jJl ^ M l rtl lj ^ J '>< Jll ^L*U 

.CjLcLiui cIiMa! UaLudjt 

^L^jJlj I 4. ,«"fafT 2>^ji Ti U CjljLi^yi ^j-a JJL^ lLILijI^ 

4—^L-u^w .4_2 _^^JlJ1 CjI .JiIaHH 

L>a c-jLXAi-jw 4^LI1 CjLc. 1—uiJL i 4_}Jcaa 4_i_A-3lj CjV^a^ CJLu^ L>^ 

I i » 1 1.1 1 fl 11 J—J— i (3LTlII (3-j—a-<_u If. • cLi Jl.%j 

Toledo jlIc. Tagus cLjzwIj j-^ <—al a 

tin, a , 4 (jVju V “t £,1—»-uJI ^jLjLfcj 'A* ^1_c. ^ 

"i f Li^ oil jjio I .iJnj I (jLxj-u 1 Ij 

1 ^ a I ■ t'%- ! (j^^.j4j c.7^ ^ ^“ 1 f - rtT1 1 I < Mill 

.">1 \1 ^ J jjl tl als _ A <JLjJLa ^ _uoLjLja 1 ^ ^ 

A 4_uLa CjL£.Li-u ^Lij ^ If I A JL^3^ A^IjVI 4 

^Lb ^jjJjL5t_« ij^ jLc. 1 idJj (ji^. 'C?_a^L-i-uVl ^L»J1 

4_c.Li-u a ^Ji 4j 1 a^\a"> 1 jl /"i 1 id Cj^T JJlc. 

^jLUJVI A ^ tjL-t-abJI (j-oLi-5J t4^La 

t"il ar 1 *cj 1 ^'» '>-Jt 4^tJ13JI^ *f_j 1 i^VI 1 a^ a 'y j 

•f'j >=®j 



ft.a nU iwUI SjUgmII ft.in V'iqIIj |o^bUI 



ljLiJI A^Lu/ : ^ . V ^J5LuiJt 

(MS Greaves 27, f. 4r) yv 4la^V^-> 4 4,pS^ a 
















taiLrfUt 




4jwj L^j3"^^J jjIjlUI ^LaJ^I fj 0 <>>" 

. JL>fl t «tl ^jji cLi^laJLia kUtL^-^JU 4-^1 _a oLc-LuJ CjLAJ^XI 

i ^j_^_>JI <Lx.L.Mji 4ijL4^ j_j| L^LLi 4_C.L(^) O-jL^^ 

(jljjuoj ilLi-iij Jjj ^i.i tl ^cAI (J-*-Jj • t'«lr>tl 4_ua>^£, jJ^t 

.Water machinery ^L^l 4_Sllaj Jj * Ant i aji ^,.\^..^ Aj! (^^Jl 1^ 4^1 jjb 

IjLC I «Lc.Ll^ 4 tT CxLSL^-i 4JjLd 4 i n rt‘i 

.4i>j cjLLjj-ttJtnii 

^J 1^ rtll ^ 4_4 >%-u^ 1 4..^m 4_c.Luu.Ji C< t.<w.^a 

jJ!]La b, 4uCjLieJLuA il 4^ ^ 11 C-i-iJlujuVlj l)^ 4_jL1^ f^jji JjVi 

Q^SLjj .4_c.I _uJl 4 _j:^j _ V^ JjSLiJI jc_u£>^ .o\—c:l_uJl Ijjfc 

l^ciiLoj^l faiJu ->1 ! 1 j^jj^ 4_iutLuiu 4 .^La.uiiU j_judLjLj| 4 j^^1 

j I Jl:^ i 4 *i.>JL<o i ijr ~ ■^ ^**^ * * *• ^ ^ ^ iY Y 0 

4-^T oljjfj 53- d j "t , t aa Ml (^L>aVl 

4^j u^a Zodiac Circle Cujl-Jdj 4u!ijLiiJi Ic I jlIc. *tJj« <."urJi 

' L-Aj^lxa ^3jt> Cy^ 

«« 

(j^ nyuLja tl)^ t^JJI A jjusj_aJI ljub 

L3^! £"■ ^ . ..A . j I iiuu YAO 4jf 1 ...IT 

tji *1 i "wL-i^j (jljj^JLuO ^ 1 ^ ■ - 4 _ji_^ 

je^L-t_uaJ| \ (_yJl 1 <1^ (J^ tiij^u>J; tj-c-5JI J ifoJI 

^juo i.,rt t^ SjjIj J a Mil t4_iLLuiJl ^bc, ^ 

t4^jjJi 4jjL>.t cjI^VI t h I ^ " ^*0 ^jja t4^jj3-l^ 

S 

t A.i,<X3 drill t II A A..ASr\ rtJj j, ^ .^tl ^Lafj 

L^l^VI ^jja 4^L!iJI 4^j 0 'hU 3'^ "‘I . 4_iiiLu^i ^4 "i *a) (3~*^ Cj~^ 

1^ SjjJb^ 1 Y 1 j 4 (_7-ll 1 d ■_ ^ (.ii i^i 

^j-ui y \ li (jj^ j n ir> alxA 3j_jl jJI < * <■ fc jlJ—^ C 7 ^ JL-ri^j^ *4_^l—d—uJI 


.^-Liu 3 1 g j 4 jit g 4 jj_Aj ^ ^ iJ-3_»_utj iSl^ <^i a J 

: 3 J,.I.(I4-<*i ^J L 4 -I 4_c. Lu-m-T I 4._«^ ' J ^ iJ 1J 

. ((jiuatdLuraJLj b_3jLc.) ^{ jljl^j Cr^ O^j^J 







«• «• 


CjIjlj (JjJlj-0 j!) All jJi£. L^ Jj„,>„«*1 l")!I ^ 

(4_*iLiiJl 4_«3) Ca>o Jk->-! i^jJu t<Lljlj 4^j^.uij tjljJJLlI 

JLAJ^ Irt oiTl ^1 _a| ^UojjIj i <fcK 

t- '* *. 

i-‘'j-‘st "i e iCi,\ \c. *(jrJ-JjVt jruLJl 4^Lfc4( 


Lj^ J-a I iiVl l^LJI ^Ij ^ 1 V !■*>< L-aj-taJI 

l^.j a t^LaVl Ji^a^aU CuJl^-iI . LaIIL^^ 

L-A-uaJ ^ ‘ t . I ^ju^Jt ^_yl.£. >Vlrt lm"I AJ1. A<4 

i \ A * CJjt J JLB J ClijL^ S»i 4 Ajjt JlII 


LtjjLjrVLja ^i<1 «ali ^ k A-'X OjtjJ I L^ \fcJl c 

4ji~i-uLjJt^ 4_ujLuiJl Cjj^l I ati jj^ Ojj * 


jKJ 4i 


t4^tjjl 4£3.^1 |»U^ ^ 13 ^^ ^J4'W Jaju^ ^ 


^L—AJji .(T _ V jJC Att j, tX^l^ A jjl^—® ^^ ^ tri"i 1 11 (Jj3— 

^ .^4-j-uT ' AjJa^j ^4^ \ 0 • (^J-A 

K ^ ^^^ 4,>.l im 4 ^Ltolil f^jjt ^LIaj jl^^LaJI 

m 

(Jj 3-> (JbK t 4 i.lrt . 4 > 4 cIjL^T Ala^tjj CrfijJI y,Au"> jljJu* (JjLa^j 

aJLXtL^ JL^~^ * ^ 4ja.4^l^ LjuIa 


(^jJI H 1* 1 4 i_y-UljS ljj$^ Ja-L-VI i^jio 

^ILA La^V i£L .4^tjjiJl a^jKL^ Ct^ ^ i>.Arf> 4^\^£. 4u^ 4ajIjl^ ^L>J ^ 

t^W [ Still m i4^l^jAil L7^) L^J-^ f ^...'^t^t 

^ILJs 4^t^.jAJt 4 jB^^-£. JlLc. < tilIL ft ^Llt I 4jic, . ^ 

(j~^ ^ ^ ^ ^ * \ <3^^^ (1^^ Cr^ * ^^1»4 -a^M 

4-C.l Mill ^_yij 4-»*< ^Ljft Aji^faO C7^ ^3*' ^3^^ JU^L^ L^JlIa:. 

(^1 Ajj.:^) (jryJlj i a <*:JtS[.j 4,4 L>^ ^ 4 A.A,trJt 

L-ajj^,4-4 3L!L^ c 3J^ 4^ A tf AJlA CajL^ .4d*lj^t 4j9jJkA t Ifclt 

c ■*wu (j? liJLla (j^ .Feed - back control at\i \^-v...Vl ^juillL p<^"A] 

JS Uil^ .^..I-LA i\ Ijla 4 J ^ ciLAU 



6>^UjuiUI SjlioaJI 6uw^uL^l5 


p A (T _ V) jSLi^l <^\^-iJt 4_^j_c, jl fiM 4j^( 

CjjL^ (^_4jJL^) cIiL^LliiH JUJLaJI (_3~^ 14-C.LfciiJi dJU^ <(iLlt 
jL^-ili cjLc,Ljji ^ fl u^ j-5_a t<(4^1 »^ ^ j r.» cjLi:iL*a< ^^^-Lc. 

5^ jit“ A «oLc.L-u)) ) Y ^_^lc ^ * n tf J CiLcLi-uJ 

IjlAj <Lx-a (JiLst-jJi 1..\ g T .^LsiJl jljL-o 

frULl |^j)"i t ii a 4_%!L^I JUu ^-j-aJuu 

OjL^j «4-3rIrmi a <L_dL> olj 5^ «-rt a ^LIl 

O 4 *< rtti ‘>1.) <■»■ (O 4j^l J 4 ^ j a ^LdL^Ji J3^ 

, I II A ijjQ 1^4 



^ .Ti I ...1 ^L> . 4^L4 CjLaIS :T'm V <Slt( 

.4Ju^ 

A iLfcxSLo CjIaLu 4,o.l\j1 Ci^iJL^wLui} 

(MS Greaves 27, f. 61r.) rv 





OLijlA3 



4 TT j J cljljldJIj i. *jjUVl (jjg <Ja JL^ 

J^4-Jul 4^Li::-] V <.SU.dLl^l ^IjG Lj 4JUC^ t4_3eJLalt 4 _^^'L.ui 

JLJKj 4j) ^ ^ ^ 4_«1 ->a 4_^ja 4j^Lj^ 4_5«JLd 

3^Lji^ <U:wjjCi cJlx^jj (4.^^J <4jJl3JI ^1X1 CjLo-^iJLo n 

J-J^ ^1 i 4I .4\ ^j 4 4 4 a 4 4^L>JI CajL^ .4-3-ij9J Ci^ t <^l (jl ^ ji'l ^ 

(Jyjj 4^1 j ^ IU rt") CUjI£j i 1 O^ ^j3 (J^ 4^1 I Ii“ a 

4j^jjJ| JulC. 4„'»-.1 3!l I tn I i^j Jj t Mi'(H J j^JJLt JL^LuaJ .CjIj^jJ 

. ^ LiJ I i^jja 4l^ ^ I ^ V AsojLSeLju^ 1 






NjftLLuiUI Sjbajiil V'iqII 9 p9isJI 


j oiT (35^Llayl j a j I lijiti (J-ui_jjiJ 

4 1 L.At (.7^ <L^j Ati t i i^"*t t**. I ^ Cj^ ^ * <; 'y .. tl i 

BjI Jla^ (i ) ^ ■/'ar <» o\^\ (Ja.t1 iclil^Lui JJi^ 

Cams CjI_^I^ CjI j ^jJLo _ <LL:a&£. JuJulCj tj. A 


SLj^ 



t i T ljLJ) i(^jJ.^t Cil^Luj iCj(— V (J S ^ t nt l 


j ^ 111 ^ ■ ^-V LT^i ^ ^ ^' B^^ILuJli Cj^'Ljl^^I ^_jj|_illij oLaISLII djLA 

aj-juLOi^ 4_j_ LAj aj _ILiJ 4__j_Lj_i-ijjJL 1 ^ ^ " VT OJ-?J ' ^J 

tBjLX. jalicijJI IjLJb ^bl.^ *i .<.iul .(V _ V (j£L.tIuJI 

cjLc.L1Lu 3 (_^ ^j, V" iM U 5Jol S-< III! JijLLxll ^Lloj 5 jJLi-sxjo 4, V »nt 4 Jl*Jj 
^ jlj^ cjLcu-ij . 4 _^jul1I cjIjjVIj <i,.^l 

4i> 

4_iJl 5jl A yC, -i^Jo ^JL»-*Jl C.<. > <. i 

LaJu£. frlj-^i frLc.J <>0 ^Ul (<dij ‘(Jj-JI C 7 ^L>j 

. 4_LjLse.A (O^ ^ ‘ ‘ ' *" ■^ 4-1^-u/l^ t A T) ^ d>^ 








3 ^ rt.11 ^ diL^lL-i-u ^jja JjL_l^L_i-i/ i 

^2^£J ‘O^t LaLIA-^-oj <L£,L-<-uJI ^Llisjj 1—fiLttJ JjLq-a 

t(_3j^^-*-^ (-JiJJ-4 ^! L^ l"t A ^ ^ 4 fil* V a 4_^m I <i-^.r<jtT 


jL^jaVl <j-*^ 4^VI ^JL-A 4 j a i j . 4_c.lj_l.Vi 

^ .*4 3j^L*—4 ^ ^ ~ A 4j A 3-^ i i . V ^JSUuJ 1 * i ^ ^ v< 

Cr^ jl *-rijLS (jJiJ j "h i<1 4 ijlj^ (J^ tUI ^U HI JjL(-«V| 

4_^ 4jlf. i I j.C. ((4 jlL^» S J 4r,^| *(3:i-^ 

Bjl^Ij I Vi .4_ftJLUt c^L-^ J j—S_ L^l F (JA»^J I ^ 1 4 

i 1-A3-^JJ-^-OJ 5 Jj-oJJ . 5 JU^Vl L^>-^ 4 ^j 4", ..4 

j-Aj i4j_i1j ^ Ajjfc ^ if. tj^2-i^Ji tl)^ W:L^^ I ^ * “ ^J) 

4 U hiIjj jlj_>Jl <ia_jjj -SjSLj J-^VI 

A j J.u3j_4 H iM ^A 4_ji-Lxl-d j 1 r K < 1^ 4 ^*»i 

jJ^I^ 4 «ln Tl Zj"<* 1 A* 1 X' 'nJi 4^T aU lju^ 

jl) Sjjjj ^< A\ D frij_4JL_u-Lui (J-uaj_j .^0 _ V jJSLtiiJI 

« *** 

t-jjj 

c4 a j 4ji „m j 4 jC.L.4uu f4_j_cLajyi 4_ujajJI Z^.l.aJl ^Ij^J 

^In Ml (_7 -Lc. ij a "i Ml4 ^|jLaJi i^«^jLjLl4 4c.Li.u <"« < nj jj 

H cili-cuit l^Jl::^ JuSJuLcj . a 1 a j »C^l ^ ^ *** ^ 

V J ^ ij—.a—uaJl CjIjSLli ^ 

J ir j (5j£Lll ojj Aj t MiJ a V..Ij*4 ^ (_^j ajLaJjo 

j» 

(Jj aj 4J_u;>l—aJi 4 InAii !l aJLA .^JLuo >,in a < u" LajI i n, a 

4j LjA ^^jda^iE) 4J.<-aixjuJ 1J B Cj^ <.^JjQ-Lt <■£!j h fall \ ^JjL^i L_fcAi tU jloj) 

^.aljJ aJ lj^ * JuJLj:^ aUll L?-^ ^ ^ Cy^ 

Jljikjj Zj-^ Zj^jJl 4_t_u3j 

j-4 .|^4 _cLi_uJI 4j-a-C. jlj 4*1 (uVj CjIjSLU 4 a Z!I jV-iju 

l^-^i 4_c.l—uiJI (—sLojI 4 A all (3-,ua-^ Mill 

"m i a _ f-ULLj Jual (^V cdLi-A t IJ-j| 

^1 In M 4-^^j- n 1.1 4 Ti aVi ^JL^I J_>■! IJ_Aj , LIjLj J-Id alii 

.Closed loop system 4ZUU ajj_*Ji j? 4JLx^ljlil 












6kAjiS^ CiLiTifil 


4-lj4-^t CjIj A^Loj ijJljLib 

(j>^ Libros del Saber .Ut “ <» ^Horology 

L^^ic-l ijklSL>.L 4-jij-jtt iCjLuiJl jl L_uwi^>J! ^Ijiaj-ut 

» C. (_3JI ^ ^ ^ ^1 ^!n < iiVl JlA jJI . j-c-jt^ jl ^^-<"i 1 

4.^4^ CajI^J . c^L-ajj 0^^-jJlus 1 ^Mi \ <t j 4 ^ 

j^>J.| C-L^J . LflLftJ t tljlt(Jl 4^1^ 

4^^l!ij j^Sj 4^1 al->. ..Ij t Vn" ■ ■■* 4l%£- 4j_u^ JuIjlII 

^aJLiLuija^ j-jjuLi^ j^>JL 1 .4i^=jJl 4jsj)nl<a wcightdrive 

^Ll i-uVI JL A^ ^^IjjLU-iiJI ^ Lli-o VA ^ • Z1 ^LjLi.ii1 cUfam 

41aL^ SjjJ 4j!^li*Aj|j (JjujJl!I ^cJb ^jjJLl 4_flL>. 

.^Loi yt i?jub CiL£.Laj ^j) 

JLLq ^Ldl q\S i-iJr) CjI^Luu ol 

<L_dLj jl'JJ 4_C.LcaJ (Jjl (J^ - j Ml r 

Libros h^j^I ct^ f ^ Weightdriven clock 4^14l!u 

^* 3~:^4pb> V1 ^ aIja. a jtlL^j^l lt^I Saber 

^LCufcVI (j^xAj tiL^LuJi o 'jjti CjjIj! jl^j o^A ^Lc ^ ^L4 -a 4^L<aJ LA-l^j 

(_^jJl j_j_t.uJ^Lj (J-4-*J Ly^ A^^j-sla OJtj-uafj 

cjI j 4..Vl ciiLd-i-u <Zt>' I ^L < idl (j^. aJl (jL| L_(-i-^ 

A cjLc.UJ 1 L^V 4 t %\J:i Compartmental cylinder clocks 

^ thi C. j—i“«i C. tjrU^_A]l (jLJ L-oLoJ 1 (Jj-^ O^ "dl 

a CjL^L i nil aJL^ Ci-iL^ - a ^ ^IjJtl ^^^LlXl 4 .ju:3L^j 

frU ij\^ tU.n^l ij] Libros del Saber <(4^j^1 \ ^\ oLc.LJl 

^ cjA^ L^jli cJlSj o-^J 

CjL^I ^j^Loj V tSbijln I iiVl L^l—3JL.4-C-1 CjLc.i— i^ilU 

CjLcI tnW (^LJbj _ Libros del saber ljLxS j Al i a j-jjIj 

4ai:^ 4.^&dUd 1^ ijub 4^iSLa| CljLc.l-uiJI ajub cA^ ^ 

CjI^ ^ y '>J1 Cljl!> a MjU...Vl 4^L^ ^jA .lIIujU VI '» a ^JU V Lcj 

duLS’ aL^ml^^t L d-^ <tl ^1 V| 1 t".l • I . ..I 

«4.iSbtl£^! a^bjiiJI j3-bj 1 V-^lx. ^ilxlb 



6^UjuiIJI 6 jliAaJI 



n,V jSLiUJ js;^t 














Li-i-esj <l"Jr ^ I ^jji (_yJj^i <=*■*< nlT 4_JtJj^l jjj) 1^ ntl 

CjL^I— i-uJ1 ^ I ^^j-uLj ^^ir. t<>l i"ljVI «^,Ix..>o ^.uitl CjLc- Ll^ 

jjLA-i-oJ (V _ j - V^ . 4_i_ouJLL^JI jjii_ijl 4.^-^J i4^m 

Jj S^l_C,t (V ^ V) (jSLilJl .^j_iil IjlA 4 jilAli <L-C.l Mill 


<_dl 


1^3 1 C.<—) L^ . ^—rH ^ ^ ^ ^ 




_ajL 


/.U> 4_jJVi 


<-_3^L_tJl .4-1 jJLAJI 1 —^ A 4 a> Mill 

-^ljLX.1 ^ . ^J) y 5Jlc.L5 (Jl^^JU t A 

4Jq ^ V A 4_jJT 4_dJj-Laj i4 t 4 Ml!I (-_3^_la 4_jJi j i<—S^^LiJI 

. 4^L1^u 3Jl^L^ ^4^L>>f3 iLaLxJ 1 ■ » a 

i 4- t -a-< ^ i U Jd *nl ^_yj[ 4 ^ ‘ ^ » fril^tTI ii d*i (J^'L>. 4 1^" rtti 

IjLA (_^^L:w JL_^) i^ya 4^Jljl^ 5^ M^.g. CJ"^ L^J>" '**" 5l_i^ 0-dI^.j 

(J-dj I < j t n n11 IjLA (3j^J *(J:i3^ Cr^ U '.' J ^ L^ *t3.'^^^ 

^J d" < ! 1 I I \ ir i^jja Cjju_ 4^ i4.JLJ-U 1 j 5L(^ 4 j Lua^I ^j-4 

SLLSJI cJjJl Lr^ (jOj-ti-i-d 3^ 

^ . c-tj-JaAlI I i <r L^jJ^ O-Lijjj ^jj^l 

3In i > *(—3^4_iJl (-^L_^ t3^ iS^ _I ^ ir 4_rtl->. 

f_J-d_i-uVl i i 11 t L . ^ *A j^^_>iJL i t"'' - - S. 1 ir_ .UJl 

IJ-A it -V ~i < >fi j ^jjULI ^^Lj_^ 1 4 4il4 (jj^^ 


4*4 < ^ 1, 1 1 tLuaJ LaJu£, .(4jLc,Lti( CjIj-4 Sjlc, ^UiJjl 
4_C,I—(ui J * ^.* er^* Cr^l 

c^lSLlI Lai ,j_S-jusaJI (j-u?j j,gln3j HI u! 2-^-^ J-*-^ 
L^ <—JJjI <J$ jl JJL>^^ j ‘■°t 

(^j3“-HI J rt^il .l*JLLa ^j-jO I t -^JjJG tfrl Irtitll ^ 4 ^ 

'—^^LiJI Jl^Ij j ^ 4 M i l l ^J-^J * ■ <■■ c *»4_toL^j i^jLAVI t"»l A j ^ " ti 

t a (jr^^ .3jLt-^ j-if. 1^1* j 4 -l£L^I£H1 4^*^! (3^J 

t juto (JJlII Libros del Saber iAjjtll <^Ll^ ^ 4 -« 4 -*^dl ^L-u 

4 —A—4--tfui1 4— c. L -t-o^ 4_^IJLI 4 cl udi !vL-^ ^1 (3^^^ aLdJ ^ ^ • U 

jJl (_^lc CjLcL^ f^jjA 4A^ lJ^I 4A^jiil tj'O-fl^-i^^Jl I 

. LaLc dJUu 





it ^i>4j SH :A-V 







CjIj 4_£,jLj 4 _i f ji (jx. 5jl 1 r <)I ^ (j-i-uj-^ jJu L-oxoj I 

^S I .4^^J!lll CjI^^UIII 4 i ftv, i a 4 Ij^ iVi JLdJ ,4 iil'<'>^ ^ 

S ^o^LL^ajl ^j_a ^M5 j 
.'u lUt ^ ^jjjLX 4^^ daiu^ I4L4 <■ n n\ 4 i . j Jt S : T1 I 

, JjjOJ 5jJtt ; 

t^La L^ia L>^J <i.vj^’illj Vjl :jju \ L^ 5 :W 

. I djLiib ^1 j Lq 1 1>JU|J 

j( 4juo (j-iiLill ' ^ ^ ‘ -‘j I fliliif I—4jlj 4 iii-d‘t :V0 

• 4_LA 

II nl^ti (y* I iii.il^U yA j_yJb (J.«jl1 4j' irt')i\ jl£l^Vt 3^^^ 0^ 

CjVI yA (JaoVI (3^^ 4 V I ii't 4 a ^ nJU ^c4:^jL4J IJJ^ 

*V *" * 

L^^^auLo LoJl^j j I"f tj ^c^Lq-C-I dLx Lo ^oJaJLjQ ^5 Vj jl JL-q-C.? 

^jj * Cjljl —ojjt CjljL^j J ^ g 3l_4^t UL Ijj^isajj 

5j^_ 4 ; Automatic controls (Jl\lxi\ ^^SLrtlJI JL^?^ cr^ 4 j ..i oj 

. Lva ^iJLajL.L(sJI “'0 1^1 J-JfcTt-ml 4 -^Lb 

^ 4-4J^I 4_^loJ^^_X_^ CjLjqI tj—UD 

JjJ t4_JuJL^>JI CjVVI 4_ j<n~ 4_j 4<^Vi ^ 

^’L^SLa I JlA j-juLt^ 'OjL^'zfA^ ^ ^ LT^ 4jol jLjtII.,<^V 

4_u^ Cajc-l^L^ 4^Luj ^jtj^ij-LiiVt ^JUuiL) 

t">\ a\ ^ t^W jLj_ 3 ^jJ| j3^_jiaI(JI jj^ IjlA ^ J ^ t ljub 

j^bJiil Lr^3^ L?*^ <—)lli^ 4l3j)lQjfc^ yS 1.4!^ (^) 

'« |«j i^^Lca ^jL^I ^jj4 jl Jl^jA ^ j ■ ^ »••■ 1 ^ ^ c »< ^ tV i 

^ '•*■« Ot^ ‘ txcaji 'J ^ ji.l atl ijiJ j O-Adl ^ CjJUfaid^ i jl^ 

<nj|^^_jJl ij^ judJu (Jl^ ^ »-iLJj£j tjlj-dll ijJJj 4 !iJIj Cj-AsI 

Outlet *m <Xa ((J^_JI : Jlj-Jlj (3^i>s (J^^ 

^Ia^_]| ^-Al ^ 1 ‘^ tjl <_-iI 1 ^-l3 >■ ■ * ^pipe 

.«4A4Lfl (J^jij V «AJji^j y* •^I^AuJI ftLXl >■ 1.1^ Ijijd (ftLlI 4^ 

jjj ij jl_^ iVl (j-iajLj i-jj_aJLj » \ ^Trough ,_jl»j_>. J ajLjvI Jo c » ; Yo ^jj_cj 

3jl>.Ij (J1->- (,7—1^ t J—jl (,7 —<^ljjJI L^'O ~-^j ^LLlt \ ^.f.o «_<i£^ 

. {* (_>-a-aJu V J -U^ V 



6>jdLI«*U! 6jIjajOI ^ 


qM 1 J-A 1 ^j-a i ..,' jjl 1 

oLaLojuaJl ^a-A Cul^ ^j^ ^1 lJljudj (^^ic J-uajtJ 

^<uj LiUj jl-xj^ l jL. 'v i^ 1 - t A 3jla_i-uJl^ t . \ ^ 'i\ 

.jejuaJ jijuoJl <j* Cr^! (^^ A lfaga l l) 

4_4_oij^ LJ ^LUii 1 JlA ij^ ^^^XJ JL«-C,1 jjJuSHj 4_5 j^^ J-ua-Slj 

I ^ K..Lad C* (itjT Cj'^'^I <9JlAj . J-iu-ea_aaJl ^yi O^T CjMj 

The Book of Ingenious Jj '>.11 ujLi^ ^ ^ ^ < ... i ,1 LaLiLIj 

(_yic 4-allit-4 Jjl^_i_u L^j-a ^j-itj_<_(iJ 5j-^ tj-£. 5 jLj-£. (jyJjVl ^^1 . DcvicCS 
Topkapi (A3474) a tf? 4_LDjIa»_« Lau-uj (A - ^J-^uTuJl ^^LuJI 

j-AJuU T c-^LTiJI .<LtL-oVi 4_ij^_»JI Vaj 4^Laj^l L-flj[^^j>Jl d_jA j 

BE ^ AD c-^U^i L-dtj-ls! <U5 j_^ui.4jlij j-uLl^ 0^3^ 4lrt I »1 ajwj^ i(J51j.i-*Jl 
B J B (jC. (j^a ^ 'lc a j njJlJI J f* J Q Lj^~^ J 

Cii ^ ai£. «lLxju BE j AD ly—A JS -5^3^ • J ta^ jjiaaicJLa 

ijl ^ 

La-^iux^.^ ia-scJLd o^~^-343~^ (^jUjJ^ j > ^L-jjlxa (jLjLa 

Ljj-uaJl i_^L3jl Jj-_:>e_ftj Jjlj-iaJi ^ i rtj V Lo-^J? 

laA la^^LoJli yA I 1 ^JjLciiJl i^jp«.u a 

a.Ic ^L-4-t^ a_:^ai5 ‘P o^j—F £jla_-iJI (J-uaJ HX 

(J-wsjJ vs ^yuS3\ tJj-Llj .M S^^aJLuaJI «L>alajiJl 4jalaj-« C.i 4..'>J *i— 
Ajala^-i# Ci—x->J iS 1—^a-laJl aJ^. ^Lx-i-o a-^j^ tQ ^jta-^D P ala_>JI 

4_:xjL>. ^jja a^^"* ^a-jjLuaJI 

iSa-^^ cr^ JjLuJt u^,fa ^ .K i .g *Q tjla-^l 

(j( fyaylaX\^ iQ 0^3"^^ 3^^^ a^ ^ LA Oa-AH^^ -J"^ caL i.uijfS 

^LuJI I < a*ii Ur. .Q (jla-i^t (^^SLl 4 j ^ \-^a ^-A^ijua 4.. J 

a^ ' 4 "‘A* (JjLL.iiJl (j^ iLSiia ^n^i (Ja^l a' (^_yjl!iJI 

y^ L$aTJ^ ‘-iaJlaJI ^jL-uJI < Itni .P jji3-^t (j,J| BE ^a-s3-^l 
lh* Ja^^ JjLt-Ji (jS?l n A K a a 'F ^jla—^1 (_yJj Va-u^a 

5jjv J »T ^ » :yt i i Lr^>^ LkH*“ 'r-*^ ^iojiait-a 4 JVI oIla lJu-s^J j_yL-oV! jj.tfiiJI (*) 

LJajf ^Outlet pipe i_PLmiJ 1 4-La O^ J-i^ tgj rt_ >L-u iJilLa ,J-s-*J 

yA ;^^^-3e-i ^ • ‘-^ o c ^1 11aII I ujVi«—c-t^ ) 

- l ALj tiJCai 4_»jj 4jta ‘3^a4^ 





4 !l ^*1 rtjji tcLdIj-JkJI 1—«L«_J Ijufc ^ L,d,.lic.J JQ 

tiilUiJI (JjLiuJi C^LiUJj M 4 _a1jJu 1I (Jj-O . VSLK jL nti P 

.HXMVSLK jLJLl J>L 
SUj i^oJI JDHT *Lt^l L^U U»t 

tjuli C7^-3 t LijL>> p «.Lc.^t .X j1 L,ui\Ji 


jj ^ pLo—cfiS 4_j pj_^e_Lo t. *2*i ^^_jxL>JI 

.BE 4j^^V| G (J.t-iDjJLi S f^j£. 5jL^ tLc.^ 


pjtl^ Z S (Ji-tj Ijlaj 

tL j M pi ^ {JdQjrj t ijiJalitI |jub . 4*^ * L^IIajU 

LiJllA C3^ (Jj^^ 

.(^ . V JSLiJI) ^Liyi 



VY iCoLiJI ‘ ~*J"‘ ‘M — Y 


<jL:wj jt ^Bowl j.. ^ j S jJ-a - C.» :<i.,i^\ Lfcj (VV ilVl aJjt jjj (*) 

j l^Li-lo! l_^La ji i^v^tUj V^j ‘ ■ ojic-ts (tc-jli ^Vessel ^Lc-jJ 

U LaLlo^I j-iiu <jLa I ^ 10L^jL>. \ ^U jJI (jLS "V 

•[(^^'] V 






6>.u>UihUI SjLiuJI ^ |D9ijdl 


ljjlJI ljL-ujLi^ iX f.m 

tjl ‘S 1 i CJ^ -fl I ^ t \ ffrLC^l (j-* 

^Jjju iF j G (jrtli—<i—SJI ^ "i t4t M (_yij (lULl jjLa, x-lc. . G 

.DJCK (2y^" '^O u' * ■ , * j>, a-. " -tu J .M ^1 ^ Ar^Jl 

> Ir* rt ( M ^ G ^l^^-ssJ I ^ ^ LI 1 a L^o ■*■' Ju^ I 

^j-Uj—rII f U S ^ G _4—juaJI ^"i -rtjj 4 atj_JtJt 

4 j ^ . 4-JVI <"i j—1—aJU^ -Ui;}—ji-uaVt 

4—a I ^ti—A (^7—1| t-ia_ a _4_alj^ ^!l (jLa tG aL. A —a 

tjL^ *L>^->-^^ J..lL-^‘tJ Vj tL ^La-o-aJt (3^LLJ ^ 
oL^^i iciUj ^-ji-iJuiiJI 

■ 4^ 1 4^ L(j 


L 








i ^ju t'^jmui : ^ . V 












jj ^Juullt j"Lj_ua^ -j 3jLc.j ^ * _ V (JSLjJI 

" t. " iM 

I L^l ^ (_7^ 4jLt-u1^l dtJ^I <.-c • 

^JUi ^j.4.juaj (jLA .^jlj->Jl jJ^lj WZ 4,fljS 
^Uiit A 4_-olj^ jJalLu^ .ji—<iili 1 JiA ^jtj-j>Jl ^1 lI>^-^ 

(^1 4JLL,aliii» ^^-4^ 1 ^Ct^ 

*K 2 c3l>-^J j tjii fill (j-4 4-uJl ^It i y (Ji<L>. j-CJ (jr^^ ^JjjJaJI 

2j 4.U(il 4 4.1'»f. JL>-jJ . L (_^L-3jJt ij^ (_pJ (_yja JsaJ^j 
4lj " A ti tM <Lll_i^l 3jU ^—^ kiJLjLjuuU 41'^ iffJu&j iK 

t^JLjLfl AE ^ ^ o^ .cji^—sLiJI 

C—<-L^ \ - ‘ ‘*^^ ^\Ja^ Ct^ ^ ^^ ‘* P (_)^Llfci ^Jrt I iiVl 

.PN 4jj^laJI 4_uj/!jJt Jo-aiJ O^ Lr^! 

intI c^j Milll I If^ I A I a K^ 4 it,,"! Ml. a 4,l.i,r< ,<ill 

--Ti ^1 if Cjj^i iL-tJaj>J i^jJa i .a 

T 4^tj^l CaJ^ > Irt t A \ 4 .Kj > i-vS[.Aj iLilo^J c^l.j-<<i >VI 

^1.1 1 "illj ^^SLsfeJiJI (j] .. 4ij " flti ^ C>^J 4.1it nJ.1 41'».,.* 11 Ojtjj 

4^Llt 4 ^EluJ| Lo^)LJfc!i.*,t^a luuajj J^JLa.u^ c. 

Ijla Jj-4j ^ L^JtSLIj tLibros del Saber «4^j—jcLI ljLL^)) L^_a_£oj (_ylll 

4_jajGtlLuji (^jJt ^jIjSj *1 I iiVi ^Ju^Ij ^JL.^ JuGjuxjl 

* 1 ^ I >1/11 4j^^iJl1Li 

4Jdl_i!u 4 4.^ a 1 j3 ^ cIjV T (Jjol.t^!l 

I JlA^ i^T ^JuJLuIa i^jL^ L^l iL,j*( fcdut ^ii I o 4^1 l£Uj . 4 j uaj 
11 liaj. IjLjw ^Lsri 'yr mi HI 1^ 4, ^rtj ^V LxjIj j^VLj 

dL^I ^1 - -‘I ^1 (J-uojj V Ijl^^ j-^j$ JL:>- CjWI JUJudl 4 jL4^ 

< > I 1111 L>^ ^ 4_utjJ iclUj ^-4J ol^IuA] 

'1^^^ Luua^_C. Jl^ • LA^jftjL^rmd 4-jJG)t <^<^dL>jjVl 

:4^LiJI cjI^VI LiLl^ Lu^j 


' ' ^ 4jlu^» ■ t L 4 J |^3:i>JI >_jL^ ^Vl (*) 

i_3^ju^ i<CuJt ‘‘■•j LtM aIjIIaU J-^Lj V jLUl (jl L>® lI^J i<A-ui^jl tjjjJl 

. .^^V «<UJt til 1 Ijla 




ft>.^UwUI SjIiaaJI 6>w^i0jl9 


^ 1 ^ I J^ \ ^ L J-tfl ^ 'l 1^ A **(■ < .. I 4_U ^ T I o Lc. t < ■■ ^ i 

4^1Jj CiLji^t _ L^L^ij (J.4JU 4-il2»jj..>iH oLaL^-i^l -. JuJtJ-a 

^JLjLuJIj ^ £[ sr r ^ t l _ ^Jj ijH i-^i^ji^ V-^ LcL^_j>^ d 

4.'tja!l ^c^j-jjtJLl (jL^ LUSLqjj (JjLuij ^IjLstJ-LAilj J>jjli_u^l 

|jlj Mill <L^ 1 A I ti I^jjii i.ik. «Ii; OjJUj Cuijtufel 

^ f tl It \\ j 1 ‘iLfcJ L *i ri J I a 1 tj 4-j^ i I■ ,1^ A 

.<CuJu>Jl 4_uj|^^aSjyi cLt^JLl^U 

i^j 3“^1 ijMj^ JlaJ ^ 

S^.^rvj <.Ia,fauJI OjL^ ^Jub 4JijLxjjj ^Jl^| 

b» fr 

^_^ic 3j^Lik.« 4^*CjtjjL.Xa.^!l j^ljliblLujI ^JjJslA 4jl LiUj 

^L^ju 4 JjLJu \-a (lLulxoJI 4 .L^xtu Cl)l^ j «"< ^tjuie-ILul 

^ J'^ ^LlaJ >-IjV| CJ^ L>^ *{JLjJL 1 (_J-t_jLj-*/ . 4 _j»oL-^_^ 


.(Ji^^->.^l ^j-4-'v 1 <1 <» 4-^1 j CjV5/ ^Jq".< uU jl f Vi ^1 

cjWI 4i^L$ <L£.S^Lc, 4^ULi cjLc,L-uJ1 o tJjk_nJL Lutj 
(J^4JtJ i jLal^ Lu£ut lIILL^ CjIjLJu^ _ 4^La^ - 4^L2ix!l 

1J-A ^j-4 CjVT . L^LcJj oVT (jL^ L^_U5»^^-C. CjVI 

^i ^ "i a^AJ LjJ-:^ 4_Sj_j>J 1 4__olj CjV^I C>^ 

4._uoL^ 4_i_4_aLj i«L^m OL^-Lo^t L 4 J cIjVI ^-1aj>iJJ .{^ji^^l 

^jL^_ja 4l.4-<t] <A-<-i.JI OkXA . 1 ^ 4•> ..'>■ jJLju^j L^jJ 3 L^<-t-4.uJ 

oVt (J-C-JUJ t4-d .A ^ci:>iJ CjLJl (jr^ dJl_^Lj 

oLoL^-f^ Alo^iaic-o Vj . 4-^1 f^i a ^j■^■urC^l 

ji .4 »\\ Sj "t . .iVl ^J_Ji_rJLj ^<iSL>o 4 .iil^ji j\ L j ,j A-G 4_-4-taJt j! i4_^j^_>-i«-ja 
t". tU tfjLA JaJi-i^l S^, j ., t 4 ^ Cil^1 J-JtJLcul 

.".!] ! j_u3Jxi . 4jj«s^L<_«Vi 4^VI 4jirt"li ^LLaj J gg^ 

J- 4 i=. LJli. ^il^lL jS^ ^ Intermittent operation 
J-Afl . 4 AhVfl (JjLi-u^J 4 JSLJj tilVjJij 4_ij^Vl 4 fl J4"W 




I 

•• ^ 

6JLjl9^ '} 

Jl jLo^l C<l"w i ^ m^jIlIIj 4_i^jJl 4j< iM cJjLpLujI 

i^tu-u VY \jtj U ^ Cj^i-^c-C CuJ. L t"i um\j (J^^Lf-oJI 

lLUjl-^ * 4.1 o jI m a “r "wfj ^ Y J-Sj oOjIj 

3j^jJ,l 4_L£3l^J| ^Jai t'^^[j _ ‘4jjj(^_u3J 4.a^ a CjLuu-JLI 

i(^jl^x!l ((3.1 Ml tlTlj LdjLjiijJI (jy^l 4 jjLjlS 1 "w _ tfLjjl 

i.£ijl iVitlj ijLxLuJLl LiljLiailj 




6>^UmiUi 6jiitiAii (kJiivjL^ng p^AjJi 


tj * < u " <v n 4_ijLl1 CjLc.\ i.»Lll 

oLx.Lbxu Lo I 4-C.jIj j y •" ^ (4^1^ ^C-IaJi-A 

tjLJ ^ cjVT Jjl Loi . ^jl^-A^j L^iuuDj oLc-Ldllj j? 

\ - (JSLilJl i4 ^ < ii" j I ^ 4^lj AjJVI 

I f . 4^ Cijl^ ! 4_A . jJ_. ,. ^j,.4jJbwU^ i 1 >.Li t ^^}.Jkl^L>tJ t ^ ill 

*^j.jJuL^ jL^lsj 4 ..aJc^IaL4 4 j i4j rt n i J^lj a k.^ 

JSLi!Lj 4.j£^I^L^ 4 I Jljv) ^JUb Cajljuoj 

4 i-^.f. t-dj^jtlLlI 4 JI CxjL^ .(JoJUoJl 4 I If 

4_^Vl o^XJt - ^^JLiuu^l ^jL^ jLi-u^ AJLjJLc 4.^L^ 

l£JLLA^ . 1 ^^-4-ujJI jLcijJ i Ju ^ ^ ^ ” ^) ^ 

L^Lcu LxjuojJIa! JLoA 4Ajal£^ 4ljr--f ^ 1 J-Ste.Ti-L.uI 

LaLaj 4-4.^e_u^l 4j^L-uiJI ^^^JlIJ 4^Lo 4Jjm=_£. jJ>ru.nl ^1 
VL^Il^I LilLi-A idL^I J.i hr i .I."! (Jlj-fl (Jjl iyu^\ 

f. tj-SU *(^J A^n t^jjA cJ-S-ojI Jl^ 5^^ t! aJJt 

^.A jt-jwjVi (jL-oJi-^-Vi Oj) n r 5 jlc. i^^-^ULo 

.^.^<:>ii ji^vi 

(JliLaLc-J tjr^ (jr^ 4Jt»j»Jl i. tS ^ ^ 

IjlA 4_j_Si_^_ 4 4 x,<iU-j^^l AJJLuJLI . (Ji^jLLuaJt 4jj_aJl_« 

j^" * J > >■ :a A A " a < LLu/ ^ i (_7>^ iS3--*~ LAjUoI uiljuajj *JJ? 

La^-LsAj t4i-4SLj *Inj>JLl 4_yic. i-i-i-u (jif. (^jIL>.J (J$ (jrp^jL^ 

lIj^ ^ til K d lIqjjK1.1 Cj\.j*L-a.juo .3^)_uj^l 4-l:y-3>Ji (^jLujJ 

c)!) c L>^ *^LiU 4 >-aIIj 4 -j.,)*i,jJjJI 4JLac_*Jt 
clu^rVj t ^ .^j cJtilJl 4_j— ^ ^1 ?lt LaLcj 4jL <«,U 

j>Jl.t (_7 -Lc. oLc.j)„ , 'hU i^Jl-:>-J ^ _ ‘A-^ tjLi-j-ul oLc-j A y. a 

4 ^ (^j-LxtjJl >Uj '>%X\ tjLlLcj)-^ 

2_ ._^_LU^ L£L»i QJ^ (j-A J_>«J CxjL^ lIjWI tfjLjb (jl—^ 

M->j>l3i ^Uflj c^-? .Segmental gears 

«• * 

^.Ji'»..ii:a^\ U^u (Epicyclic gearing 

•C-l^'i I~ia iS^ 1-^^ Ly^' Lr^ (*i 






4_c.LLu3J oWI {^I tjl J^JJll <j-AJ .i^iiAll 1^ Ijj jj j (jhj 

^jUl ^ ^ ^ ^^|SL.t.aJl ^ Lx 1^1 A-o IA ^.l! Lj ^^j^L«-u_>> 1 ^Lul cHjL^I i.il11 

SjJlSJ! J-aiJ u^JL>^ lV® Jt2-c,1 LxLtaj 

^llnl t {J-axJ oVT 4,j," 1II m 1 ^Ti jij 0^j»C t^cju .^JuxJI JlLo C^j-^ 

<jL^1 SjJl^ jljtJ oVT '"'■■■ (Jg »" 4 fl jciV) CxjL^ 1 it_-t^j-x 

• ^4uUi VY Ujla^ 4 j Ai1umj9 41a^ Ct^ tS^*“*^^3 

Musical L^ll^ ^J-x-aj 4^ a j ^ ^!Lx.<i»jJLl \ Ti ^ ^ o i^"" 

3>jLdu^J! (Jiix 4_aju ^jul^j 4.^.jlouj diVT t 1 ^.tSLl tautomata 

Vj Cilx.Luf ;Jj1 dl^L>iJL jiJbJLuijJLi 4^V1 

jjjA (Lu^L^Ld^jt L-kj-Jll] ' ‘ ^ ^ ^ CiVT 3j^ cJljLOJ 4jI 

oV^l Ct^ ^Jj-ua.>JI 4^1 1 A<» d (jL^ 4jt 

. ^LdL^ t a 1 t, 11 > CjV^I jJl& ^jf ^IjJlj . CjWLj 4x 1 d"Al 

4jLfl t CjVT tjj 1^ "i d jLjj L-x! 

*3^qJLi.<i-d (Jxxj Lxj^JL>>I ^t jLic-ILbxiI 

1 jj ^ .^j 4-JV 1 jL*>j U^" 1 ^ . ..j (^<^1 Y _ jSLuJi i^yi _u^ 

5jj) ..1^11 Lr^ .(j-*j-dL>J! i^l—^l ^j-d ^[yaLjJl J rt II {^j^_^l 

;jl > ■ -1 1 * •>l<J-xl 3LJ^ '-^3^ 

C,U>.JJ dJLA (_^jJLa (jx JS JLt^ S^Lix 4_:ta3 JL:w^ .(JIjitJl L^^Lj^ 

^_yJi ^ ft 4 7i\ ! Jixjji 4 rr "i 4 

fjSLdJi 4^^^1 4xbli^ C7^ uCli^l^» 4^1 Lfti^ ' " .* CIjIjIJ.^1 

•u'j^' tr^' 

4jjxj JL»J .jjXJ^i i-xM-di1 Jlaj_uJl dLOjjjLO^ ^ftjJ till ^jl (1 

4Jx^ ijx-xJl 43ljj 1.SC d J ,U I >111 (Jj-dJ 1 oJ^Jl^cx 

!j-^ (^^1 Cj^-LUI jjLa ^jJJ,n,a,c.itl fr^LoxI JjxacXJj 

tX^LxJl J tn r iiT l S^^^Jx JUxJll (JxJU ttiUj QJ^J^C .C_3j_*Jl 

ftLLl (J. Lx. X iC ^ **‘l " 4 4j^L_^i 

Cj^iaJl LX^^ju^ ftLll ^jx (jij.^1 ijl^ (J^jxj-mJ! cr^! 

J-1 iLiVl jJ.Lij-uJl dilj^L^x 1^ ■ - ' aJdjseJij .c_3^^jlII jjxi 

* c^jjlJ 1 ,J -‘^^^ 0^1x31 I (J 13 *-^ 1 (jr^ 1 




t Ij (J,oAa ^1 : ^ Y — V 

(MS Greaves 27, f, 96v,) yw 4la^Xa3%.a ^ ^ 



*4.jS^LajjjVl <LllV CjLrt,L<al^-a j^kjLdJ V (Jljf^ki^l jj! djLcuVl 

fiLiJl L-fl.uaj i^l^Ai^l (jyic- j^^-usjjscj ^JuM Vo * 4.1 

u^l J-i ajl ^«IiJ . (Jj.3>Ji u^La£ 4,lfl " < n a ^Li^j * L^Lllj Ja- tj 

La ^jjc. t rtl"iVa Ljy^j^ ^1 jV"IitL 

^^j_u YV (^lj_>. LfcjJoA 4jl^Iaj_g| 4 JVI l-Ajlojj (3Lt2i.U *j_;:^i ^^^o-uj-a 

ill tCjjijiJI J 4ii I ^ ...^ Li iJVI <1 1^ »i> £_)l jjju j_3-aj 4JL_4^__)JI .>Jk^ ,_yj| ij^LiiuV^ t"^S-. ^ ( *) 










-Oi^^J-^ (jr^ JJ-^ JJ-=^ tr^ 

jlj.%ja Lt^ ^ * ''^^ ^ * *' “-^ 1^1*1 a 1^ dJxctLd 1 4 -ul^ 1 

. Liui JJ*^ 4''»tll jJJU LoJu£. V • LstjJaB 4^La 

** !S 

^ ■ *Ljv j tL-i^JU ^ * ■ -‘" 4_i .Cj^lAll 5 ‘t1^ t-^. ..Vi C(-i£j 

. jjv ^" ^ A ^. II 1“ 1 1 1 .Jit 1 i 411 > i (ji) 1L^ f i.. ^ t«»... I ^ 1 ^ *i^ ^C 41 1 ^ < A 

3ji^^jJLI ^LL^VI lLuj ^ikLI^ c3:f>^ L>^ L*_tl_Ui S ...Tl djL^ 

Ljl^L^ LL^J lIaj-scj ^LLl^VI aJJt *S^j^ 5 ’iljU ,..^/l .l-»j ■*• ^ 

4jilj jl OrU^ i—flj-tJ Lj-^L:^ iiljla-uj^l lLL^_>o \ T _ V J-SLuJl jJajt) 

J.a_jLl 4 _lLj-oi^I 4jjJaJjLj 1 ^ ..ikjt ^VIj 

^ " as \ —a ^ tCj^JLoJt 

Cj'^T Cjj. . J j (11"! 1 4_jLJLj ^V1 aj^ ^1 .djLc. 4_t_n_i_i_u^t 

• ^Lc ^ iJLil' (jrl£. . l-a>-'^J 4. .*.^ 41)1 >i-a^ (_yj9 WJJJ^ 

^Jl^co-j-uj 4_lJI (jjt-jf Athdri^sius Kirchcr ^ ' ‘ t- a 

jL^ Cr^ (Jj-ua_^iJ L^j Sjj-la ^c^jJLj *5j1jjJI 5'tlj U. ..Nl t IjLik 1 ^ it a 

. ^Ij ^jL2jQ 4 rtj4J As^ j y •"^ f.\jJh 




^LuLoij J^xJ 4 j iij 4JT : ^T' . V 




dt^UjwfUt 6 jLa 2UI (o^JbUI 


(jLfl-C,! *ljl L^jLx^ 

iji-i—4 tiiLb^xULlj iflH coji (JliL-i. ^jja fciilij t^UL ^,,,7^ 

J> I“Tri.^J iJjloLu ^( III ^ /<i-jljuu^ i^jujm^ ^I^LaI p 

1 i'jIj^ t?b.UJ C, cliLLoii^ ^ t ^..iTt t ^l^J\ iCjLa^lxJLI oJ^ ijjuo 

(j-u.4^ (_yjaj4_4 jjj (. iunj uL-^ .(^j3-^Ij (_yja JLa-C i J g 7 t\ 

«* «» 

3 j clj^Liult Ju£i ^LuJI Lkf {Jjl^L Li.<oj^ 

^jA oij^U ill dJUfc j ft it"j -3 j^U^tl 

Cjlu/ Loi .Cj|j_j_ 3 j-t ■ jj a^j^i ^jl -w 

4.3^J L7^ O^T Luajt tolj^^Lj 

J^j .j_yLu&V) <Qij( J^ju 4jt j( jj A iLjj^-3j ^ ^ djLp*.j 3^ 

ijo 4 I i^L^I 3-xI.oljJj-^1 (_ylc. (^^uju^a cjIj^^Lj ji-dJuf 

iA"4 i L 0 L 4 J 1 03 ^ O^ (J^ iTull ol^^^ju 

(^O.V^jpi.V^ j^SLutli .4^jJI 4,j ^jlxJ - A3a La^. jjjjLj 4 _l^L>JI 

cr^ CrAi CjIj^U 4X.^-4-3e-« (jjo ^jL.?r-, J>>JJ 

(ji 0 _ Y^ ^^JSLuJi (^1 ^_^-aA>3^Jt Olji^^Qll 4i.li (JiLuiVl c" ll, 4 fcujll 

^JU \ ■Q-^-^.i Ja.dLAll j-:^L>Ji ih j X jjjj^LfcX^ tiJllA 

3jji 1 ^) f ^L^l j1jlw4| jj_ LA~a 4 J A t .fi.^j z ^ ^ 4 iy 3jjt^.^l 

h j X ^Ixua^ 4jL>-jILa4 y J i 3j^.^Vl 

(JjjcoJ 3 tj^.a cuj^ 

jjc J Cj'nj jlILoj e 3j^_^1 h ijl3-^^ u^ (^^!) 

X jjij-iJI qa 4!ljA frill i^n:^..y,) <^.u:v i5j^.^lill (_>ulj 

. l^^lo plSt a jtjdal ^^^£. e 3 j^VIj St^Tr.jO ^jl^l ^| JUi4J 1 4juajtj 

^ m 4_3bjLAll L 2 ijl£i La.<^ (h (jl^-^l ' ^j‘ o^ y 

<Laj&jt-^ e (J51->- %t cj^LSJI (Jl^inU pill 

frill J-4JU . X olz^^ ^jtjUlt jJl%^ (JixuJI c ilan ^ iSjl^j 

. {j[y>Jt J-3CJ frlj^l jjJJ 3 j^V 1 frlSl 4 I ill ^jLiJI 

.^1cl31j ^ ^l:^^l jIiXq] ^1j Lo 3j|jJL!t ^ya^Luil 


. J .nSjl^jJ iJVi IjiUafj .««■■ »,.Lua^»i C7-^3 l 5 j^>>Jl J-lfr. (*) 



























6»^ULuiUI 6jImaJI 6auAji^t9 p9lsUI 


4-aiu-^-A (Jl ^ .t T tf I \ V" «iM j 14 M < a CjIj—jJu 

tjL-tilalLJ j\jjj_flU l£JLLa ijL_S ^l .j.rwVl (_53 .5 -jj_^LLI 1 (j-wij-J 

ijal^^-stii Cj-aJLaJL«jjl 1 u<J&i ulT 

** ^ # 
oLai^xIi ^j.3elx <Lj_(_ulj (jL-ua^ ^JIoLJI Vju 

a Jij.:fcj4j 

(JL4£.t (^LlA^ (S-rtLstjt SjuLaJl Cjl j (JL^fi-S/L jij 

2 >jL^ ojL^ cjWI oliJt i^ju>>] . <L^jlXI ^Ll^ju^JI cjLc.jj-ujm ^j.uSLfu 

4 ia_i^l^ o~^ Jj^ tHurricane lamp ^ •'((jL-o^.J ^lj-^)> ,y=. 

^l^jJJ 4_uLiIl oL>ijt (Jliu jl^Li_u 

Lol .^^Lo jLjT jkjLitiLkjjj ijL^J tj-LiLa 0^^^ (1>^ 

L^ ^ 1 -a 1 l".-^ c^jl£^ <iJl]L!l]l 4 JVI 

IP J 

j^jLitj-ouj c^l£j tClamshell grab ti^jL^l (^jLkII >JjlJI L-bilaS- 
^ M ^J*C..“iU >tul) ^^U.1 c*>o 

I CjLc^j-uaj-a 4.tiL.a ^ cr^ (J a“ t~ij 

ji ** 

l^t uLij alflf L^fuilpaj (^ l-d ^^.a-ualu t*LC.jJTi a CJLAjI—u-C.Lj 

^ 4_;_a-4l jj JL>.1 . JlxjT j-uaaJ lj_i^ 

-i-saj »lLiC. i^yLc, 4 j S 




<Lil 


5. Lsr‘la 5jL£. ij-^ 

<3 ^ 

'■Jrt Jc—TL^ (jl J I 4 I—fl I wi a JJLJt^ CT^l 

t V V J? 

jj c^LJl Lat -fiULJj^l JLi-^^t jJoaj LcJLlC VJ tl »lLaC '^3 

-slUj Jj-S 4-B^j-jL_a ^2>So ^ <. (4_Sj^^iiS ^j-a-uaj 4jV a j‘S "U ^c^Ij 

'2 

O-iL^^ ijj^L:t_iJl^ (^j.Jljus')}\ i^LscJJlj j. 0- <a 11 iC-3^1 

^ ^ 2 

. a^j-ua:>- 4_aljLjO j_aLaJi 


sjc ^ jjc sk ik 


I 


iM 


4_ » 'u. ^ I' :^^Jj.j«Jl ^LlS ^ 


jVi 4JVi olxjb (*) 

, j^ t J -H^^r-ola-o i^-o-uoLaJl 





(j^-lJ (A) t JlJ—CO—sJ 1 ^l^-l( 4 t II <1 >lJ 


4Jjl1^ i 4^.1 *>- 4_iJajix. 4^< j A I « *ij \^ i n'v 

^ “■ t jj) (» - 1 iji rtj - 

^JlJk *J-^) ( jfi ‘ " ‘ -^3 U^ 

J^^jlJlI ^^.LOl^-A 3jL%J>JLj j^j,J,dA,SK-A 

CjLIjlJI aJJt (j-AJ .^.jfcJLua ^^yjL-o ^1 5LlS 

CjIj ^ ^ J S -fc. 11 jj^ iu'^i <J1 j1 a,) 4^jVI 

^1^1 t ^ 4 cjI_«Lcj i ^i 4*1 tc-sLl^^l 

CajLS^ *4_-i_j_(ii_>. 
<Lu.ul>JI <Lu3j1jl 1I IjLA 4JlSLu4jQj 

4_j_d 4->>LjJL 1 Cr^ t< 4*1^11 CjI j 

oIjLj^I ^jI <,. «I a ^ 1 (^yJt 

CjIj i II -^Tt ^_^IuaLc.J (j\j fiiU 

^L>. ij—4 « ) 0 3jj. \ ^ —tjl 

^ jL:l-! 4_^ 14 1 i 4 « '>J I 

jl3^ idUj JJ *ti*^! ^L>. 

ctAiLliji J >|JI (jiJ^-3Jl La (JA .uaJi 

CjI j 4.£^_:%_>. t u ^Lu j U ^ 4u C. 

4a"iVi) jL^l i ^ i3. W.i c. Cjj^l :y. ^ 



J> 


^1 >L 


•,L^.. 


u 


J3- 


Jm 5-.,4jL~J>Ji 
-c Jjvi 3*-^— 

4 i i 4 l j t^.- J - . . M yt ^\ 

'» 4 j I Ii _ » ^ >li 






Oh^ULwlil 6 jLbOaII 


^li ^ ^ V \^ ^ ^ 1 \--A \ ^ V • (J— 

J-0->- i^\^ iLuajI . jl^wQ-U IjJl^ Olfrl <"uj"^l ijiA 

(<J oljLlLJi lP-* d>^ iCjL-uLuuVi J < 


4..J^ 


ji_>Jl 4_4-b^LjtJ\ ,. u^y cLjaL^. ,L ^ _i^jVl ^Ljl!1 

»Cjijl BjJulLo 



iL^lt : ^ _ A ^^^5 Li.m 3 t 


-^3 . UaL^ 4-J.i-lLite-a LilLjJL.>iJl <-u-^l 

'l* ^vlsl >_J_3l l_UJwJ>0» i<LaJL^^l ^J3—^ tJT^^ ^1 jL^i 7L-L^^ 

'' . J1jJlJ>^*^ S-_il_L_uJI ^Lj-QJ ^^SllLa .|^*i". i"i a.", ^ L ." ^rCLlLiJ 


J'wl^ Cj^'LudLtLd 1< U j i.4,ij» 1] ^-Juu (JloJUfcJi j .xi^^n 


I'cJ ^ • 1 jSi «i J > l t fc.h»^ t ,1 1 L7^- ^LtL.>iJ I ^ 

Jlj'c 4-5^ 0^ ^_yIa-<-u^l (jLjI ldt^L<-<o ^-Lt-hui^:—J' 


I 1.,. . *1 ^ ' 0^ i ^ ^_L^1 C.(Jl4-i-u ^ t 3 

djl M-lo- 4 .4jJLi>*j ^1 ." ^ I ^\c. 
( 3 _\-A 3 ) \,U»-uO J '3 .^^Lc. jl-u^i L4rc.u>.j ti cjij) A.j.>-t.Mj>»j 1 

a Ajjuai.^ SloLcJLj ^al 


i^ , j . >■ -^ >■ " ‘ Lt - *^ .4_:^^)-i!l jJvvjjLuaji ^] C*jL^ 


-Uab-b-^-'i . .i -^ i ^slJj ^jL$ iJLjJLl 3 j ^ .4_ij_*ii. 






j9Juu^t 


O—iL^ j} idjLj-jftJll <-_bLlt^^l Lillj J)C)it flj ^ la. 11^1 \ j t iiT ^jja- 

5jLj>-i J (^jl <L^Lc. Jj 5^^ Lxla ^ ^ I 4J (J-J-ual (^^\I1 jI_jJ1 

.( B ^ _ A JSL^I ^\y 

^t-uLl!l V 0^ jl2^ ^ C ^ - a ^J5L*ruJi^ ^LtJI Lol 

jl—Ji^—i-a->Jl *Lu CjJL^I LT^ 

L^»LA t Lt-uil jL^VI 4i>. J >- 6^3 .4 j 4_i_t^i^i’ • 

JL^I^I jL^I oIj J .. •*>- 1 1 J- 1 I II t l t ■ »■ .^ . .. < ^ ^ ^ I JJ ^J' ^ ^ 1 ^ •-) I ^1(^1 ■■" i-ti .: 

^1 ^j ■ .^.-^tl ^iJojLjJl jj ■ ■■-^ Cxj 4^^1 jJ I^ 1 i jL^^l ^Lt^Li 

^' * *" 4_ULi^ d_ i_. .i^lIA ."tl tCj 1 jL>JLl 3 JlJJjC. d. ^ 1 > fl aI S^l^t £ta 

A 1^\ ^ j , d a i AgL I a ^ 3^ O^JlII e!jLoL£.JLLJ A-LUfcTJi « 

,«LcjLc. cLiuj M^LaZLa 3jLc. J^>J 1 IjL^ .4jij^^_tJ! 4^U1 CjIjL^I 

i\ j a I^j^^jljo Jl 3_3 ^3j_Lai3Jl j . n -^ 1 Lsl^ 

^yi JUJLxIl i 3 3 "u ^1 JL>JI 4..fc.^iU \ ^ ^ .< ^l. . iU ^l U~ i , . n ij 
cr^' ^ ^^ V * «a Atl^ ^L»oa^i LibLJj 4 3 j ^jlJI 

^jji jujjtil t a vj.^. Li^ . J;^j>uL3JI 

. ^ O ^ _ A . .iT I 'j ^1 41 3 ^ l,T^.i>-^) A1 JLjt‘-J.i_u Lj O y-^j-ul 1 4 I I II 1 ^ ^1. n.'^.T 1 

^yudJ ^ «1 . 1 1 ^ t«> 1 * 1 1 ^4 d 1 •*..., a ■ - / 4 ^ 1 A d \ ♦ t ) ^ ^ , ■■ ^ ! I d , . ,. * 1 1_\ 

IjL^ . Jn^olwiil lIjLjIjS L 4 J V (»^L_uVl .la^j^j 

-(^ t: ^ _ A Lijl^^l*_o 4_LLu-ia31 jjL-all 


! i ^ ^oJlA j-L-tAoJl 4JaL>JL ^LLa 

^vO ^^JLuoi Lc-^V Lt-ajis .^JjUiJLj ^Ljlxjj^^U 

KiJ 4j£^ 1 i ^ I . d_. ,.. j^3 ^ ,L-^ t I 4 _jLij a w^Lrt^^^U 3^ljl 

^jl-uaJ,l 

.-jLLs Liu-o3 ^\AA .»Lc 

JjA^I JS 4^,L^-"i-..oj a *U' ^ U. ■. 3>^ f ' * ^'Jw3-aj X-a3_^ 

^ ^_t-._>JI 3 JuJt^ s—fi'V i ^LLA 4 j I jS ^1 0^5 ■ y * 3^^ ^ 

. 1 j--» ■j ^ i ’ i3^' 3^^ ^ -1>^ -.-dllSJl Cjlj 
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^ ^ .XluJ 13 J I 


oLiLjLlJI 1 ^ 


11 U^l-UDjVl Jlj- XJ (j! (j^l 


jjjiH'^lIj lJuSJI CjI j CjL aj 11 a (jr^ (J-t^^eJj Ojj-^ JlLo 4 4ji 1 nil 

I A I d Si* t^l . -■^tl i_, x\ (_^1 ^ JlA OajL^ hli rt ^ t4.^^^lSLll 

(_yA t(3j. Jiill ^ ■» 1 1 j1 JlTi— alj jjl “ . ..‘il • jJL^I 


I^Vj-^ll CjLiLjj di til J \ ^ ^Ljb^l i j>J ^^LjlJI 4 

L..-AJ LoJuc, YY^ |»lx. .4 -jjJl>JI ^l ^. iU r.l^t^Vlj 

^ A t*n... I V1 ... (jl-^ ^ t-%^ 5 )W3^ chhsng “ chhun _ 

1^ n.y. LA jj£. VLa 4^ t^jLii (jW^ (JW^ Cy^ LdJjis 

Cjl!i cjL^^jlII -J-® Cy^j J * ‘^ <rn l-oH^ 1 j U i mi-w 

J-3~''' ^ I—^_yij_ua--^ ‘ ^ ‘ ‘ 1 (j-i-u-^J LiJ jJj . ^ J (^11 xl 1 

^I ^ jI^ ^lY ^1-^ tjjLi-i-ujL-iJsl ^jl ■t ^ o. 'v .^Lj 4, j , 1 M l 


. . . 

Jf ji^to: ^ ! oJJt CjLjLusu^I La 1^ C<-iJ 

j\ ^ 1^ il ^ B^jj-JLll jl tt aVl A Lq J ic. 4_a^L^ (LqLa_i 

BjLjlJI V Sj_^JLil ^1 5 ^t->■%,11 <»,.:^1 ffJJt ,_j!j —aj .«.LlL-(fuJl JL_ti:^ 

B^LbVI 4_^lSLal ^ L>^ ( j«J J L>^J t L^^5Lu-fiDj 

4^jJj_tLja j-ll tfj.q 111 1 JlAj . JuJLJ^l frllpl ^Jl^I ^ t n'^t l ^j-a 

.cJiJj-iJI ^ A i^LJI j^i.q djL^l -s U 


4l»_ii;a ijJ^J t JUu (_pL; L-dj^)._^l 

(IjJL^ ^ Q JJ"*1 g' JJ ) „ * * 1 -1 cj 

J_j>Ji L^.(J^^JaJl IjLA L-q Ij-^L) (j\j£ (jlj i4_ijLj(JI u_sLi_^^l 4i^L_u 
^>a^l Tensile stress a A. 11 A ^..g^l (_yLc. JLjkJI 4 • j. iLu jL^se-Ail c^^llail 

{_j-t I f j J-J-C jl y qll Lr^ . 4 , :^ 1 

4 di>> Jl^.^ 1 q“‘ J J-waijj *4 fi 1 ^ ja 4_:^j_iUl £jt^ 1 jL. ^ i ^ 1 

4_:w_^_iJl ^jLaJI CjLuujLail .4jj-a:-4-<D ^J^^l 5j->-lj 

4 flLa.tX 1 J»j:>.^i 1 ^JiJ i jja, ^ 1 1^ J * ^ 4^i-x^ij > - Li^ t (. Ll^ 

* 1 Jl>- 4^j|^;_ua ^ iCL OjI^ jJ (^^IL>- ii_3Li£^Vl ^1 J-J^l i?JLA c.Lu^l LjL^! 

.((jJjolSJl» ^.(I'^l c-LIj (j-q 4_ij^Ltjl qlj^l ^3‘jl-qj L^jj^ t “ <* j 1^15 ^ 


^ ^ . '^—a ^ ■' ■ <3 4_jUjj ei k ... iXfloisin ^jLLaJl ^_yl) q_4.u^ T&oist i^^lIaJI (*) 

4--i-__u^ _ i -Jij-j-1 1 ^_yj| iA-BL-LbVLi ‘{(^■J 0r\ LiiO-tSe M ^ - n~i jVi'^,, rj 1. ^1 1 k_3jj I iilj tiJl 

. .^Liijj 



6k^UMiUI SjLuiaJI 


i jj£^ ^.Liiijl IJl^ . j-cicsj i AJ4 ^Y _ A^ ^JSLtlJl 

4-1-U.jft ^ - 1 tJ* < I t I I ^4^SLi_uI^ 4—LJjC 

^ ^ (Ojl^-iJl djLA (^Li 4J-i^LiJ1 4_flL.(jill . Mortice j ^ 1 ...li 

j^jja i^jja (Jj^l » jj <r. .jl “ a\ 4 m ^ V I ^ LA" j1j 

• c1jLLl!Lcj 1 i_^ ^Ij-SJI t", .""j j 5jL3t_>JI 

^ ** 
t. a\->‘ 4_^L!i]I 4 1 "< «11 J-^ ^ »V* j^yJj L rt"Xtl ^Lijji (J-t-taj LaJU£; 

^j-a.4-^ jl -t ^"Xtl ^ .^tl Stl 

4_LuL>- SjjLij cJiH^LIl SjCLc-a i IjJLa ^ Y ^ A ' CjL_u_£. 

l3j_>JI L^LL^ i^_yA »" . .. ^ 3jLdlj L^LCu_^^I >-^ 

j) i"i *>• ^ ‘ ‘ ^ 1 /il ... A 4_l^-t^l^ 4_i_L_ui_>> 4 _l<d^L^ d " A^ 

3Jl^Ij ^—d l2u _‘ .^. -^t ^^LliJi t rt 1^ U ^ '*• 

. ^J—^ ^ (—i LdaJl I j ^ ^^ *-*' ^ ^ ^ JJ ^ ^ 

‘.(^yjLiJIj JjVl ij^ <1 mil ^ LI 4-5j^jiaj ^b.3 cJIj t hi^ l^L 


JUAJ 


cJu£LIi 4.4 j^1j jLl^i ^\jJeLAJ ^-VVi cJijuaJI LdJiL) 

^v.d." <j t(JL>Jl 4 t j lU 1. (* , A X Y + ^ j 

(_yl£. I 4wuo^^jCL<_u-d SjlsIj tTf I'i'i . 4 u^^P^jlj-(_uI i (__^j1^jl!1 l/I^.^,. 

•• 

<» d 4W^^1^ djL^I^I 1 cJuSLII CjIjLl 4^ iTij 

CjL-dL£,jJl ^jLl^ .c_dIi£L!t (JjLjq^ JL->>^ , d J I w. 

.lJuSII C1jIjL1_<>u 5Jl^1j *jL>II ^-*-C. J..*jj.S^\1 4—4-j u..Jt V' t^y^' 

^j-a (J^! A • CjLqLc, jJI d j-A ^Luiill 

i(;jO_^jL>Jl (^^CLaLcrjJI (J^ ^1^4 t (J_4-«ij) jLLoI 
4.^1_4t 1.^1 ^:>» ^Iji^ ^1 4 ^"(<1)1 ^qIu . j JlA (J^t (J^LiJI 

.^Lu-Jl ^JLdJ Ld-i^ Jajt^.>Jt dJlA (J^QJlJl t^L>Jl 3jL3fc:>Jl 

(jf^i^tJ i-.ij.'K (La Jjv ^1 4_Jj| jjijiaj jj).(,M.,,'>.n dJuk j_y^ SjLaE-Ul JL4 X.I ^«jj 

1 I illJ La^LcI ^^-(_((JJ aLstUl 4 j i Ai •hTI CjLaLc-jJI 

(j_c, ^hi!l I—aj \^\ Ai (_^I^ 3! (_yic. 4jg "1 . >1 .a 

W* ^ 

^!n"i11.1 t < mil ^ lUi L^La t^jl i>ijflTlj jj)I ii'hII 

jusu^ - d I . ..I^tl ^ ^ \t d " I" I, I d . • A. " 1 1,1 4_uoL^^ .A 4>lt 


M 





/ 


^ <g uaJ l^_)-taj ^jj^^_aJl J_A L_al_A-3^l ^Jj_j?e_j_uJ i-^i^l 

.f^ 1T 0>*^ - ^Luiu 4l'> Ml (^jJi t^_£i_u£>^l ij\j^ Jl^ i<LQjijL!l L^Ia-ijlLsj 

^ ^^ ■ i i.-u 4_dj^,L3 3^3 

i^j^JL^ L^jj *0 *^^ LaI iji Ln^ *-iil3 ^^Lo- T lA^U LjjL_:v 0_»L^ 

LAj\ i" C Lj iL^J!ljLj_t^ (jr^ oI^L>.j 1 I t ^ IjLib 

4 —a CjjL_^ ^ L^J 4>jjL_fl_a t4_J^-JiJLl 4 —aLjlJI (jj^JLaJl 4£-a-uI) 

. 51j.« it I cLi 1:>JLI ciijlt.,qHj>.)Li 


ii^Ull J#n^l 

^1 hiA I )^l 4 t f^u^ ^ ^ ^ ^iji i,ij^ _ Ml ^ _ 4.4 jL.aJI ^ ‘^» ^ dtjlS^ 

^\ — JiJI (^_y^ ' 1^ ^ ■ ..^tIj 4 __lSLj — t-u^LSLII — ua — *J1 ^Lj| J3-i — 

o (^1 ^ **-^ 1 ju.tru4.uj Lj£^ 4 

^j£a ujLjIjSLII ,j-4 ^'j^^3 tjJLLA t4^1^ 

l^IjJLI 'j-a u ii try ^ LaJlLc. CjLJuj jJd jj) i m 5^).£La 

4Jj flJ 4_i_j_«iu^ Cj.j_ud^J I.( jf clij -o «. rtj 

i JlA j. \ <a J.J . ^ d Jrti*!] 1 Jj ^ I nl! 4-^ ^3 S-^J^ ^3 >«11 

jL^jI jj—u*J u-ut-u-iVI V^ 4 4 -j\ 4,"uj\ 4_C.^^-_ujuj j^uu-:^! 

»i I a Luj . I cj Lj 1 ft,»J i a Uj I (j’A-iui.a^J I ^d 

JCL4ui 3 4^L>J1 tfL^l C>^ .dl^l .^.. tl 4_)lA (J-a-^ 4_i^Li_o ^Lj.^ ^^^.3 ^LaJl 

Cxj_i_u}^ 4i_uJLT uI 4_^LII 4_ct^_Ji uliljL-^-^ L7^i 4_>>L_>Jl 

4-ajiUI CjljLijuJl ^ Ml "< 1 LifcjljLC.jj i \ ^ (j I J r^ rt" tjT^^ 4_3t._pt_i.caJl uZjLsLuuJLI 

CT^>—C^-p-Tui J (jr^ * LAj-^Io ^J^ jjjJcaJI 0^^ 

(jl l^jij-ua ;j\£ i-L^J . 4 .£.^^-uuj 4_aL^ uji^^-liJ 4-*-ua^«« 

•• •• 

cjI^jLj 4-l^^j ^jLjJLII jl_lo^ j_^JJI i • a j-i-c. l_ij_3 V-iL.^ 5 I 4 1 . ..1 ... jl 4 _) 
j >T) ijLaVI (j-a i~4j IT) 

<—.^_^^ljJLi dJLifc ujijl_^_5J! Cj_^^ tU I^a) jL^I dLj^l 

j—uajGU 4 1 «ij 44_4 .jIj 4_jLuio ^ d 4-arLjLH ^j_>.u.j>Ji 

4^^ tj__:^La- J *s Ml"t L^_i(^ tOL-jLtcx-paJI ji 4..^. jLjJI j^^LSjVLj 

.4j^I j_j^1 


Ml 



6k^UjuiUI 6jli2kail 0>iH \ iQUg p^IjUI 


\ j^ LftjLii 4 ^LjJ 1 j^^.t_u^l ^1, i ^*11 III ^IjlII 

.U \ ^ ^la I L)^J * J—ij Olc, >-^ cr^ (jlj r >t t-dLlA ^jL$ 

4iiJ 43Mx.j ^ J13 t 4 u tn ^L>> ^ I </il gnj t>t4 

Lijuslj 0^l.L4iiJ j t*it£' * ^u'v (2>:»I ilL>.jJl c J^j .4j (jiJtjjjJli 

(J^ Cy^ J 's 4jLj «4i^l» Jl1£. ijfja f 11"^ 

^ ‘ < Llilj^l 4 In i^jXdjQ j^Ijljju j^- '"■ 

i-jj_2lILj BLS ^jiSLI i(J jLi^ j, I ii-v j_y]j I i^j! jL*L!j B il^ 

LT^ 4ajLc. JJIiJM.'V (iJLiJk CajI^ L^ . Juu 
j^uu^ dJLl* O^J *L7i>^ u'^' Lt^O U^ " ‘**' T"^' Lt^ 

. BjuJlC. (J-U-laJ ^-1^ 4 fliTl Jl^ 

(jL^ L^Lc. lj>-i.u.*K (jl 1 j-uoiLjlII <-iijLAi!l 

^jjo <Ldju^lj ij I >1 tjfj UV 

jjl f^i U.B U^ Cf^ 

jujLxJl uiuoj • ^J3J oy-^ Lh* ‘^JlSD 0!p^ 0^ Ui^ 

^Lc. DjLo-mjI Mil - ^Liiu Ajlj^j 4.j4jLAil j^-A-oJ^l ^jja 

j XV-^t (^lilJl <.ua*ijJl «(_^ljL:^Liut> (^^jU^jO ^L!ij» JlBA TY \ 

•(uj'^'i^) ** ^^.3 J^t» ‘^' L^jLc. \j t ii-w i(j[^ 




^^^,jjLLifL-<_uil Lajlj-i^u t 1 i jLtJijtJl ^1 

JjQ_jtJ Jijj 1 jg 1^^ t i ;j! i 4_^iL_4-u'^ 1 jj_i-o-jl!1 4 aj V "i I ti a C-Jlb 

Guadalquivir ^ ^>6-* ^L*J1 j-wjl^ 1 Jil-c (Cjl£^-:tAj cjM^Lj 

jL^S/l ,_ji3i^_:fc.i (J-Jj-jVI jjjlj d-jujVl JiL_>. jij_«J_tuil (*) 

^ ,j^Li Joj*^! ^^Uau<«sl 4ji :4 lii ,.4 xH 

d j-i l-3^ 4oj_i_^Vl L^ >L ^ i^Lj ji^j .^-^-Jl (__r^ L^LiJl 

tj ^yLH ^ A.-^i iAjI J^'i^ jjil..<n 1 j ■ « ■ .1 ,V flki - 4 - d J J a lt 

Baetis 4 »i ,„\ *Guadiana djj-*-a ^ i^L^V' tr^l J^' ‘Ana Fluvim 

Jijjj3 “J ' Li<^lL^ L-<v *■.! 4j jlaj tjlLiejl ^ 

jj-Q-a-a 't^'j) Guadalquivir i^aJ* Ij-A 

d . vZj|_iu<ij JlU >aU ,V g*.I.i Cjlj^.JujLa ■ 1- «il »■ -«-.i | 4_u^^_AJi iJl)ij 





(ji A t > (ill (j-i^l^iL- '^ Jl 4 < u jj I (I *^11 JJuk J^J .4-^^^ 

^ y- (3^ ^ j ii ^1 c/' ^ -T ^ ^ Laj) d *^ji^ i ^ir 

JjuuaL^IiJt c rt trtj ^ . ^Ll^l ^LLaj j l^lU JLa-:^ ^_yj3 jj ( n '^■II 

4^1 1 ^ i4jjL) IA ^ jIjlc^ 4_2L^jJi 

tl^jJI u-4jL%£. (^jl^I 0^4.1 ^i-lU t -li^^ti »*ig^ 1 t(jiil^^i.Ai1 ShiiJo. 

. Laj>^ \ \ Y djLse-^o jl>>1j ^jLd£.^ dLu js Vcspasian «^Li^La.u_u^» 
i^^^Lllil ^^^L-.-^!... tl ciJJJLt (^jJl ^1 ^ *d ‘“'‘ *‘ ciJlJub 

fljUiT jlj_2 I 3 LIu-"J^^ j^Ltuj jliiw l-Jj-aJL Diz L)^ 

Cl i>l > 7t C (.Ji__gi III A i-^Li^ _:H^ ^_:!-^W 

‘ “ "t" \ 0 4^jlj ^ j T T * 4 J( Kl, tf ■ „tf. i T 

L_sVI V 4j^Jo LjbJL^I 4 .^L^L-<-ij 

.^jllLt*ijj^ jJr. ^_yI.Ld 

L)^J '33 ' 4£.LLi^ ^^^>ijLAJI {J-^Ij-> (1 )^ lj^.*rLLu4 (j-u^ 

i-jjutJl ^^LaVI f^jA OJO^^ tS^Lc. OjfrLxJi 

jMLT^ lLILlA ^JlA 4_u^l ^ I ^ 

9 _stlajL^yi ^ ^ ilj— jVI l^oLdL L?^ 3 "^ ^ *^' 

tfjLse-ft JL>.lj (juLc. jl 5j lai 4^ 0">^ (j^ j-ioiLjlJI 

# “ 

^ 4 *w ^ 4 _j-^o 4 Jj ^AJ <Lx.L^jj 1 j td^la^ A • 

^4JjjJ1 I 4 I ^1 4 i I n 1 t 4 Ij-^ 3 I ci^ * I 4 If 4_f.j^jJLl 
^ Jlj^l uLli ((j-j^ jJtJ 0 ^ 3 ^ Cy* CH>^' (^Lg-4^1 3^jJI 

_A j _^ c?-^ j ■■■ '^ l^LLa f-i ^ \4.tl IiL ^ f 

jklf. (j^ o “ *' ^ 1 4 nil t 4Jlf-J^^ ^ -Ll-uj l Jl^ t 

ij-uj) '^U ^Lj-i ^"uA ^‘“3 7* ^ _i^a—jiJl dLu * 

. 44 <-iii 4^,1^ jf ^Lixuijfj^t ^_7 -Aj Lq^J^ 

aI^I IV rt 4 .dJuJLf. 4_t-i_uj^ Ij^ t n j>j) 4 1 1 «»JH . 1 j mi 4 q j i 

«• * 

3^"j (^) l>H>^ JL>.) 3 i-uy. ^1-^ c^LLa Ll ^_y£.Ju 

(jr^ 1 JlA J_dJkt t ^ *^J|J '(^ ^ ^^ ^ ^ 

l^LLa ^ frLsejt (j^ 3j*^ ^ L.V'vjj *i?j» 

^ Jt_4^1 df.Lu ^ j J -W ^1 i. i tA i i 14 J.AU y 



<L^UjufUI SjUikaJI 10119 P91 aJI 


(JSLilu |^5j_La_Laj I, A a£. 4ji i^^AAl Cjj 

^Lo-iJaJi liiJj JLi-aI fiLj_<-o 4j^ia ^3d>^ 

^_;i_<cLj ^-uilh^kJ 1 1.1 ,V A <—flji^ll ^ISi^ . 4^^ JuSLui^i <?Lj>^jL) >-L^1 ».. A11 

.•-j ij^ JLuaJ i3^ 

t_iiLj ^Jc .cuJ I ^LjlJI ^,u'm ^^J^] 4 , i.t <1^-3 jj) * i^LlA 

* "W ^Lc. ^aLil tijjL_uiu 

5;ljl^ <^ii\j-i 4J (jLSj ^ iV ^L_c. ^ Batman - Su river ^_i_u - 
i all ^ Aif j_^UlJ! Hasankeyf t tL. ^a 

«L1ju)>j (< jJJI» j 5'"‘ jj-'" <j-1^L4-1I 

Thrace ot» /ji^Lqdi-*JI ^IjI ^ i^U 

. t aVI ( 3 >^ 4.^1 <u ‘ 1 ^ ^ T'\l jJ_^laj \,.\ a c, ^ Yl 

«:L1j jL-i^Ju^ I.^'s K^LLi-u)) ^jln»li (^jLqjLLI ^j.a<JlI 41 I «— 

. j ti*>iC L?^ 3^^-iS!>Jt 4 _lu>^^^I 

4-:vL_> cdLli^ OjL^ (4 ji jL^Vt 4,^Ldtiij-^l JJ "■ ^h Cr^li 

I iiLii.ijV1 i—dji^il cHii^ii4 1 ^jl—Li^ajl 

L^ J.,ir. 4.jJi^Vl jji.<iii *^31 f-Lu ^j-o 

\ji^^ . jl y c i -jj^^LouJLl 4_>.l^ (j^ I v 3.4 ioL^I djljl^_i_>J!j ,_^LjJi 
,d^Nt ^It 4 _>JLu 3 C-(-ll^ 4-j-Mi^_^i Clilili JuJulII Cjl^^_L3Jt ^jl 

^jlj_5lj 4jj»>. 1.1:1 rt 3 4 -ujj^^^I jt^ ujaII (j|-^ 

L^L.^-t-uj Clji^J.2 cr^ 4ij f iu.><l 3 juJLjw djl^Ltll Jl^^ ijJj .4.^111 

■ ., rwtl f.[_jj ^j£_ 4 ^ 1^. .A" CjI—Aj^Ll^ (^I ^.,U3 J jjl JL-«.J>>^I L-djUOjJI 

^£Lj 1 ^ l. 3> ^^ *Nj LA I i ^<kJLjLii ^ t-Mij) 

Lj^ Mli -q 4_^i^'^1 4 a1sLa^ 4jjJUa 

K.hurra Zacl (oi^ lji^-^^i^.:K d ^^_<_uLj ^<_u..'>iJI Ijla ^AV cii^ 3J! 

. ^l-Ll->JI 1 Ju^ I ^ ^ '^) Aj ^ (j-)Lt-ul^ujl tjUli ^ jJI^ 

Lo j_y-sxlicj-L^l^ ‘(3^ ^_11^1 ^J-tluljLlI JjlstJ (^Sd 

((^_^_Q_5JI 4ill J..AC. » J gJU^ 14^ I i u^ aJ-Uisl^ 

1jl_^ <lLJI * ‘ ^- ^-A—"v jl_3j .4jLij 5j\—C.1 d)^ j^Lu ^Ji ^.t aVl 





^3>jLL*jjt^ t^i ^a cy* JL-<i-»Ji 

4_i£L] idjLc LaL> 05^ ^<-iu ji I n t».TI llxib ‘c_iJt Vo * < 

^ ^ "v ^J <—aJi l^ 4.'^,‘tl A Sjj, i^J ,jLua_t_iJI oLfl^l LjL^I 

4JLu^ijj JLajlJI jlj-ij cLiuj^i l?^3 • ^ ^ * 

frLlJl 4 j 1 ^„,C. CajL£j ^Lc. J I n!' c * LtJJ 1 j)rt. 

>jJ, •>. <r<j m" CjIj^U Lji- 4 4ld^^l j\ y •vVl ^jX-xbJu 

1 ^ * tl^ ^ J->Jl JLjjL.>iJi 4 -^LLl^ i-lLiJ ) tJIii-;Q JL J eJ! i -t- i jt^ ^ 

^LajJ l-3j-juj .(Jj^^iaJI o-Vi Spandrel walls ^ ^Jji. <,..J1 

^^_u-uJi) jl* 1^1 Ml J.^ 4 jLo JutJ 4 jjJl>J1 

^ 4^jcJi iSll 

.SirAurel Stein, Old Routes of Western Iran, Macmillan. 1940. 128). 



jj ,fc<h,-^ll ^LLJ 4 la^^i ) j ^., 4^1 (jlj-j] (1)1 

^ ^aA ^ ^uIlLjuII 

..jLj! 4jjJl>iJ 1 4jjjLLt 

IjlA ^ . If 4,.^l_LAjL.uf I <1 4_j^fj 4_a^^^4..uiVl * 0 

(j-o^-^ ^Tl _ ^4_aj^t J. «jl■"■'>^-1 - 1 - yt, La.I "wi ij ^11 

4 hA .a f^jja y^3 4J^L_i^ J^3 t4,A.j\tiJl 4J4 JLj:cj 

,_y^_)Ljai ' J t 'fc . iU a] tJ_^^L?eJi_a Ifl f. ^r\j ;j) !.?>,■■>'U ^ iI T l U ^ J Tm ^>J1 : J t i i i^ili 

. j" ;<s.>.^CiH j • 4^ aiail slAjLiJI 4j at ^ I ^nj o o^ltn H at 4^ ^w* t a I t 




S^ULuiUI 6jljiaAil &IU V1QII9 


t4 <vj ajJj ^ ^^Jk—Jl j t _ ^AY 4 nj.^\ ljLIS£J1^ jJU^ 

J-^ jL^J _ f _ Jjj J-Ju - * - Ji^ 

^La- Li.i.a ^^LLIo (^Lxt^ jj aJJb (J-uaBl (jl VI . 

AY Y t(_^jl_jT (J-JJ i(j^^-i-u-uLo . 1 LuLi-i-u^ ^VY 

ij\^ Syvia A. Matheson, Persa, Anm ArchaelogicaJ Guide, Faber, 1952, 83) 

«<"( (jLjSL^L^ (jyjJl ^jLsE-JiL^ _ I - (J^ J 111 

. jLjI ^Lt-ii-a 

L-Ljj-oj a j < Nj-^ g- 4 _u_u.. 4 ^ llILl^ t^Y _ A^ ^J^faiill l_ 4 .. 5 j 

(-ujVi L-Ljl_^i Ly^ cLLaL>JI '^1 . 4 _iL^Vl L^aJL>« 

. LoJl^ V * ax-LJujI tlajLsej 4 .j_jol (^jJc-i-o jJjjkJjo 4 g^rt"iiii a OxjI^ 

ALqL^ 4 a V (X CjLoLclJ jJJu V 1-4 iJJLjL^ J^^Vl c^L^I 

^LdJji (_yij (Jj-OJ (jU ^ a -fa.i j ^ 4 -j—cjJ 4 _:^Lj^ eiuL^ J>j) d-tU 


ji^ 4 ■ TI jjLc ^ L>^j * 1-4^13 y y VLo^j ^«n -^ii 

4 4J "mi 4 Jj fl ■!I ei^L^J i^JL^ \ * * j 1II "^1 (J^l^ ^^yJLg.'vj t5^..i,!u£, 

^ •!! CjL^LiGjI tj-jvVl jj-0 i^LioajLj (J^ljjl 

.Uai 3Y j 1^ 

- ^ - 3 c?l y i^iL^ — t _ o±)- • ‘* L>* ^Li^ijV I !Lj ^jl J-flj 

(^Lc. (^1 • * ^ / 1 * * A <^Lc. (^1 JjS?l Jjj_4 c! : . i. ;v 

3^3 ^ i 4j^J(.i-ij—>• 3'-^ :i^.* 

^ ^ j ** 

L^JS ' ".* 4ju.^^ iJoj^ CjVLt^jVl 4£Lu!u (j-4 

j ‘ 1 4_^JlI 1 Jljiltil O JU w j L>:)'-^ LT^l ^La^VLjJ 

^ .4 fl U lI J J^Vi ^ t. i jLL-i-J _ ! _ Jjj 

. ^l-uJi 4 x.Ljlu 3 4liJVj)j Jj) 7\ t,t 1 ^3^^ IjLA ^^JJLA y Y 

Wt J^l 

Lj-i-uT d^-LM^ L7^ L^-^l JL2eJu-ul ^L-uf 14 iiJLnIi ^^ x( i. ~^ l ^1 

i-uo1 (j 1 1 (JLiJV CjljL^ 3Jlju 

a ^ iW 1 i^4-It — uj l-AJi^V.r. ,_J-c<ajj 4-)^l ^ Ti. -a diL^l—uj — a 





* «««A 


(^j-Lc. (JL_i.>Jl Jljjuj i4_Liiic!i 4^,.niujv. 

* ^ s 

(_j1jjJj (jl_i-uj!^ L_>JL_ud ^^_tju_:^l IjL^J .(^jj^ljJ lILj 4_j_jiul) 

^JSLto jl^Lj ^jJl Cy^ jj) t fi'^i ajjt . frl^<.nil 

jl i jn (J-uJj t(jlj|^»l.>Jl ^_JLj >J lUkJi ^^jaT,.<.U (,7^ ^_y.L-L^I 411 

. JijjL:>-Vl (J:4^ 

I J_A (^1 c-JJ) ^ jJL-u3u-A j. j mi J 

4 i7 j T! tHilj—^JLlj ^jljJjJi)) ^jl 1—^ j_P^_^jJLLA ^J1 1 ^ M l ~^T 1 

(J Lj_>J I dl t (1>^J ^. A “ fl I juI ^ q fa<n V cd Luk 3*^3“^.^5-^ ^ 

.((j^jjlU ^LlAJI 4Ij(<fjJI (j\j 41i^ljJI dj^ljLSLJIj 

((4_aL»J.1 j_jL _*Jli dil^—qJLl)) Hindu Kush jlLah 5^—^ tfiJi 

^■jl-^'i j_yJj j. " i !j-aj i(Hsien - tu) 

(Science and Civilization in China, Vol. 4, Joseph Needham pt. 3, pp. 

di^l_^ 4_3JjiJ.I _LAj_:^l ijJLCu (-dLi-A (j-^^^i-J • 187 - 8) 

duL^ L^l .4-^^L^yt J^_ua_*jl (jLjI • »4 doj-oJ 4^JU5« 


t 1 “ A 


i—}Vi,.,^,L^ II i^jja l^-JLi iLj-t-uI .1—~w ^JN—di^Lju^^^Cl 4 j . 1 I 

4_^^lSLJi^ 4 j A tl JJ " i»l J ty^ "l rt t i,** < ^ “V. ' 0"*'^ ^-3 • ^ 


Cj I 3 4 31 • 1 1 ^dp \ oij.' «>~di-c. ^uujLj^J>- jjjljv dljL-Tc^ 

. Jpoi ji JL>.1^1 jL>Jll 


^jlBJI j j,l.rt,cJI dll J i.rt.d 4 . j,. i U 4 ^L>Jl 

. 1 (J^C^ Laj) 'y "<4 (jPJl ^^Cpi jj I II tf-LuJ 

L^jI mi iV t ill lull ^.lS.11 3 jLc. 4Jijdd^ JjuJuuJi CxjL£j 

(_pLjJI (J-u3_3Jt L-Sj-u-u djljp^ 4 ^jlJlI(J jL^VI 

(J!dc i^.JI ^jJLI diLjdjvI 4 .i^lITlJ (^^^1 dsl^Lidi/ jdA d)l_pL3j 

JjjLx^l i^^yisLJU ( 3 mjj (j^j...» 11 ii~4 (jVI Lai » 4.poj3j ^ jljUu 

^li^t LLi_3lLui1 1 3 j _o-oJll dilSLi—<L11 4Ju^ J _l^Lc. LbjLidx-L-} 

Norman Smith t*-M <> J-^ ^ t>o L^ I a ... ^_pj| djL-o^mi 

•(j^'jdl cupi jd^l) 



6k^ULufUi 6jLiAAil id^IaJI 


4_j— >-u\ —i_u^l 4_j_LaJl t- > j t l—Lju^l ij—i... H ^ 

Ij ) 1 • a ^-Lal 4 n I T Nj .V ■ ..-t ) frLiiijV 


o-^ L^l ^ J j uj'^ 4JL2J)3 a j 4_ta^L:Kil ^;ys 

O' L^l , L-ST; ",. Ill J ^^jL_<_*Ji '^" dlLc-ljuj SjLC. lIILI^ 

v.r< < < 41)I I < >11 Lj <1 if 11ila .I o > ii ^I rt. \^ • 0**^ <Y' * “ 0 j A j. < A 


. ajjL:^! (JLtJl^ 


0-^ a—jtjl (_jjl o' cT^! 4_^L_>- <-jj__*Jl o^ aVi 

a. III I a 3^ t a^Ji—t-uJi g.l-i!u->| 4_3 j^-Io ' j * j' 

5^ tn <> 1.1 <■ 3 I ^ 1 ji < <1,1 C-ul^ CjLjLuaL^j-<iJ1 Q 'i 

'a_A ji j g \ \ o^>^' •* *'J .4^L»JI o oj U (JLj^ Ot^^^ ta'-* 

OjJl^ ^ tV' a_Aj 3a_£. a j r ) (Cj ■ 

0-* 5^3-:^I 4_JLc. 4 jij1j ^_yjL^i 4K .^i 0^3 lJ:f^ (jr^ 

O-^ QI > 4 4 tr^ < til 3 J ( t I ^ tJW a i <~ 11*13 t^LcJu <•*.• Ua a__ ^^ .>> j l y 

4j3l33 '3. ~ A j. t ^ i g. 4 -jljjI a t .i l l ^l—fljjl jJL a-^3 . JaVLIL t>«^3 *(^^1—t^^Jl 

Cjl 3 J ^3 CjLioI^a^ ^J A.**n 4.400^1 4.^5k.3e.A 4l&r«^ 4J i 


ol ^e^jh!\ ol-^ ‘0^ ^ * .<> aW-*^ jljjJ' o' C>^ <S5>i ^ 


jJs\^ ^Jl^ 


.^t.tfcj 


titili O3 ^11 3 ti ^ t u^ 3_3 

^4“ \ [ IJ^\ d liiat l 3 4aJLll ^JjLi-u^Jl 


Oa-^^ ^a^^ ijT^ c^a^i ^ "■ i^Lia 

^334 I_(^t 3 y J.-4—5e_J3 I 1 4lj JlOtJ V (^jJI (OullsJl ^ ' ■■ I ^ ^ ■' O^ _t-u^l 

4l^4\, ><ll Jjw ^ 0-^ a^jLi-oJI djub •jaa.-i^ jl^^ ^ "WV 4j1— 

4 -; 4 a-?cI(- 4 -uJLI lalij (3^ laaa^ ia^ ^9 il,l3 

• 3I ^ )^' ^ 1^- 4 »t-UiA^ 3 ^' 4 A11 


^)-<i,i -ui^ • • aLz. iyi jji O' a^^aai joj (*) 

-cj .ao ^^ > n 11 >^ 11 ^ 4-tb^t ^ ^i.<.a 1 -'*«i .~,/i ■ c. I.^~i 1 !.~.•"' 3 ! 

^-Lii j . L^l*C 1.1 Cjjt) A.v~i'<^ .oUj Juu 4-A3la 4 J Juu i^OVO ^Lc. 4_il£.i 

Ojj O^ 'y O"-*:? 0^ 0L">-Lv t I ..1! O^ -1—3J**' :4J^_iaj i-lUj 0^>^^ 

■«•■ j I ■■■>•> '^.aLIj wL)^ LtLt-ujI^ ) 0 j j j ^ ~ ^ a lL> 4 J 1 I ^ 






■julSLi—iiu 1 ^t < n ^ ‘(^j d)L^Lj-iiu i—ifiuf I i l-i-.-i l 111.1 1 

aJ^ ^JLaiII .Cj!^^ ilij 5 1 "w > ur^ 4—*-*^—<ij, X 

j.i-uJl uiUj ^ )^iA jlU ^J_sJ (Bjlijlj^ j^,j_4m 3jlc. djlSLt-uJI 

wX»iJl t Jl^ 4 jJL-J\ . 41:^J Jj^-re-jJ 

3 -^ t (j^ » LoJl^ OVO 4JjId i^j.seu^ i_L:^L>. 

^LoJjl H i.*il I 3 .ilCiJl ^_^-4-»-uJ SLi^ 4_fl.jUD (JSL>.ajJ LaJl^ ) A * ^L*-al jl I ^^ ^ 

^ Lj 4_C.j_ 4^ ,^_^^-a_aLuj IJLA t L^JL^ f>i „4 1 ^ i>jl J-A^ ^ 1^1 

A—I L.ar j *ar—L.C—/ . l^ .-t.^VI <d\j. -* -" ‘ - M * *T^ ^ J) ' 

.SJlcLaII JJl^ LajLfl (y\ tu.<i . )Lxf. ^aljL^i 4 SLa-*-“ L-Sj-ftliA 

4_j^l^i ,j,j>.jL>Jt Lftt ‘'^ ^ 3 - ^ ^Li-aU fiL>.l^l ^^^yJLvljJl 

ljufc &Li-J 1 . LjvjJua ^ t"r jl>.Ij SjLjtJtj i^«^CLL« ^1 jl^jIj 54 ^ 
^^^■oVT ^ jiLa]! ^j-a 3^13^1 ^^Lrt—a Lo-a ; t u a J-i-uJl 

(^y3 4-tjLu!u J^-)L.<.>Jt aLljJ 4 j* /n**.U d . ^i f! i A t-j il ^ J_3i . 

aLj-^Lj j.otTl aLxJ ^a3j *■ tj t^.la*<ijJ! j 4-4 jJ-3J! 4 ^ tT l 

.C)lj-^a:-a (i r^j t^jdl (_^Lt-£3jJt ^j-^ 4_U_^ 1 ^ < * I ^ 4 >i 11 A-La^^^—o 

J-u 'X.l 1 ai < xi 1 Jtfu^ jv 1 JLJtU—Ljji m JLB^ 

~ ** X- ^ 

(_ 5 i^-»^l L^Lti ^aC ^IjJtj-i-ul ^JLu^ t_jjLo 

L-< ;^ **** tjr~^ ^Jl-j ^3 - ■t . ..tl ^Ir- ^JLjli^ ( 3 * .* ^ ‘. l^ *"^3^ ^ 

.^JUJL_>Jl ^Cj|jL_ifuXI^ Jtfu^l t". t . “"t ■"■ t4>Jufc LuJL>. 

.»Vl jl ^ ^ ,4<i KJ I Jo^4JLLj Lxl^ 0^3 

4 (1 uj :v ^A Vulcriun 33 ^^^ .' 

(^ 1-^3 ‘lIj^^ j_j->L-uLtjJl ^.iJLHi Ja£. j-uj\i\ fjy^ *—aJ^ V' 

^ 3 ^-cuA .X j rtHj t4_JljJl ^ I t.ijl Cj! 3 -li tJ 1 ‘03^ ' 0 ^ tl):?'^^ 0 ^ 33 -H 

cJ.aa ^3 . (jlJlj-Lij 3 i. 3 !) Ojj^ cjy^ 4 4 I i ll X 1^1 1 

lLI ijL^jLx _ 1 . <^] SLi^ 4 jcliUu^l 3Ll4 »^1 Jj^-so Jl. ar VI ajLA 

JjLa jluu frLfiijj frLui (^ 331 ^ 3 ^ ^15 

• - t 

— t — *-^1 3 -^ ' -U ^LlajJI Ijl^J , 33 - < > l < ii M t—I 

3iJ ^Uail 3.^3jj jL»j_uJl t JuA jAjuitJL_ol J^3 t^jyjV3J - t - ej>:^ ( _y a < <* 3 

Jy* 3 Jti-aJl 333ji.it^ jLojt j-ta j 4l J j , » ‘^ ' ^^ 3 




d^ULuiUI SjLiAaJI 6juw^>jL^i5 


. 4^U,i jjjl.^ a^jl^I <l1!L4^\ Jl>>I j-uJi t ju^ j ‘" .3Ll2JI 

A^LLiJl La. t V "f < . 1 4 jJi Jl_i_u j.4Ai.-:w J-^T (Jl^ l^JLIAj 

(JjU-d 0 (_5 JlJuj Lc.IjJ (j^-i.u_<u>- 5j j t ^ 5jj-c.lj (JjJLui-l! 4_>sj^l 

(Jljj .jIj-aVI 1 1 in iri-^i" A_ju_j_as-_atJl ^ ^ ^ ^^ .4_LiJLJLt 

_ ^\ “ (** ^JL? ^ J (J^_4— C.VI aJJt JuJu-jiJI A^j (jlSLa^L 

IjL:^ AX-jL a j <* j (Ji.< r.1 A_::^Lx _ A_j»o^4«<_o V! j A-^LuiLcjJI 

»Aja-LtU jIjVI 

JL>>I iAJjjJl ijLu J-I-U LdLlibj 

5^-IL^l f^yjSl Cy^ 4 In,L i >tJl L* 1) at tA-4 

• ^Lc. Jl-£i^ ^ J^-<-aJ' 1J-A * 00 

L>*^-3 ij < jl^ j Ml ^"i MJlo L>"J^ 4 tULa^ J"^ t55^ 

j.=^dsa. 1^^ ^ ^ Jl£ 1 c ^1 ^-' ■■• t, 1 • ^4-4 JiJl^ 1 

ajuiSe^ Jujuii A_ft^1^l CLii^Lifu^ J'Jt .'^ 

LaU^^-Sj LiltiJ A_^L t\i.A 4_^L^ J 4..i!I I J-A (jr^ 

L-ui y C. (JJL_>.j t^j_>.LLa C4 A, J si Tt, < 

7i C*,.jI£^ t4„,iji X A (.dJj Jlju ^jjJI , \ i-cr> r. , H J Ml ^ 4 «U1 a a 

.1^ ^UiMii ^0^ 2lu^Vi J!>U 
<4_tU3jl ji-j^ *(l)i>“^W Lj 4_i^ i 1 Jl_<-uJ 1 ! JLA (Jljj V 

l-uJL^ ^4-1.1^ ^Lt^l A.ji£. CjJ-seJLi^ij i L4Jl3 TO * 

. djL5t_>Ji S-jl < ti£ L-J AJ (JjJj 4_jJj;^ Ajj.«:9E«>i l)^ 0~^ cJsJj_ 4 J-AJ . blLul aJl 

Jo^LlI ^JLreJj-igjl i4_i-a^LLO^I A^LoI^VIj^ 

o-^J ^ ^ Kj (II ^ aLl:vj < ula l)^ 

• Ju^i^ ^Jj^IaJl t JLA ~* ^ -* Ju.uJ 

(j<^JjL^j^ ^ <> f.{jJ IjJL^J ^La_g^l j.^ J^j 

1 Ju-U^ t Ij j <^.i u J^JU-u OJlC. Ljb^^L^! .« 14! 1 J..4 -LuJ^ j\—ua 

j^jujuJI l^jLc.^ CjJi^^^^ Ly^ L^ptis Nl3.^nQ 

JlJj V 1 ti a^L^ tdjjjL^ ^;^jL-<-oj tAj^, I ijVl 5j-jj-j^l 4-1 4A> 

Uju A—I Jit Visiogoths SJI ^cSL>.^ . I j aIj 

(jiVl ^j-u-aLj^Jl Ly^ ^4!SL>Jt 







La llILLa (J^^ lt^ iy^3 ij»V) ^ j^Lc, 

itiUj <u_ujJlla JL^Lj Ij--cL^ jS La 1 jLjji ljjLj_*i» (j,^ Jju 

L>^-i) J c^L^ t(JL>. .^LLvi tL) cLLaLc, ^-uLajj^Jl _i^jl-4jJ 1 llo .13 ^ 

i.^\ ^ Cy^ ^ i^"i 4_>3oL-a]l 4 1 

CjIl-Lloj (j^_iuiJ_i^l ^Vjjk (J^ , 4_aSLJjijJLa^i JLa-^-Vl (JJ-CjLj t d, \ a 

^_yA dJL^-l^ ^^j.jJU 4_uJ i-LJLLa Ij^cuj.uI^ i L^Ij-i»>] 

(JlLa Ljijjl i~^jJLJ ^ -L^* tl L^Li_i-uV 3 ^.j_4-1I CjI <^ < II rt!i 

(jjSi 3j-_ljSJ 1 ,>-4^^ 4 j I uIjI Mita CjSAj tlh* 

, 1 1^. ..jVl A^^^jlII Auj-lLI aJjLc^ Lt^J 

tLub^ iLuj^ ^ ■ ■■ Aja-t^L^ A-ild^3 OjI£^ 

i—j-SLj ^ (_y*^^L-*-ol Jl_<-u Juj :^ (jt l^£L! 1 

Jl ^ 

I JIA i j^L-ba-U j^JliC. ^^1!lJ1 LLlLlj'j . L^Lxx^l 

j»Li^ jjbj .A^Li-j 5j i^\ tQibdyya stone Aj^ j^U 5jL:fc_>JI jLoJt 

Lv^^-scLa MSLti (Puente Romano (_^Laj(^l > 4 jil -L.. ^ ^ ^ 

j-^oJl ^-Lj I ani ) i * • ,>- 4 ^^ ^ i C 

Lt^I <"iH lIxA A < II alt 

IJI 4 ] L}L>- A^L^I jIjVI 4i"i La^ , JuuJt ^Lua^ ^J<-^ ^ .^al 

Jj-aVi uIuL^ *J-4^^ 3>^ ‘^ii A |*ljL3! 4,» l^^ ^ ^Lu L 4 J! JLi-«Jl 

*-jj-*_aLa ^ijLSl A^Laj ^1 4_iij_(_o J 4 i 3 :i ^1 jl 3| A^LaJ t.fLa 1 <u 

4-^j:^I^ 1 (jl 11 nUm LL£J t(jlSLa 5jL:» >«!l 5jl nX '^Liil (j^Loitjl 

La^j La^ Ajjuk^ll 5jL:st_>Ji ^^\ ^ 4j^jt_t^ JjS j^_ya Clul£ 

“ I Aj^Lj <,m1I ^"-.5 <... 

t5^^^::^j>ja aJu^ ^3 Cr^ 1 ^ */a J-S * JuuJl 

3jj_C.Lj Jl i.rjl jJja_4^l JLa>^ L)L^ (1 • 4-Ac^Vi 4_^^t LiLo-iJ Jlj>»^ V L>^ 

dj^LiJl dJu^j .AJjjdl (^1 i ^ia^ SLi^ L4 ju^^j j_4l]| dLli 

^J( 5jj_c.LtJ!^ SLldJl 0.a^j ^LLaj jj^a-sj 

^^JL-t-uU f2?^a l .L(i- U JL^e—L-L.u^ VLlLja Jl > iJ (4—ulj «1 * * V u-iV^Jiil 

I(A^LiJal 3 J(jLA£^ (dL^I ^^3 ^^^3 c3:^L(l^ c.7^ 

.(_alj„^Vi (j_a (_^Lajj^l jLijJl 5jLa£.l ^^Lc, t-kll * ■ ■■ 








9 ?? 0 ^ 0 !& 


^ - A r '-*•'* 

» *^1*' ..iV’ /T^ - —i. .^ . '* - 

1 

■ . . ' A^-.' r V‘ 




j lA*.a : 0 — A jS^tTit! 


I j.«<114 _j. t .1 <\,> jlL^ JLauAj^^JlXI j_pij tVl J I '>: ii,i>i, ! ' 

^jjl_ 4_JI ^ jujuJI j-jiLuJI o>-^* oL^i • ^(Valencia 

^l_^i ^^ ■ ■• jijJLol JLt-u ^^LoJ i ^<<1 * J .i^-tJ i IjLA 

4jj\ i •_i.q-^ 1 ^-it Li4_L>- 4_LAjkL> ’>0 CT^ *4 J iu/lI 1 iLjtLaLSjQ 

Mcsiclia ^Lij—i-u-j-^ -\ ir jLj-LiJij .^I 

t ^^Ju-i-ii-II ^ L >.u. l i Mnt l djUt 

frLJJ <>.1^1 JlII i^iljL^l 4 ■ n II 4 x.L^j 1_5 LxJk^ T 1 * 

. Lojk^ \ A 5jLc-l-iJI <il-Q-i_uj |ijL^ i , 0 4"i t^jjuQ 

.«^^Ll\j 4 I<u!Lo 

^jj C>um.iul\ iiir ^.Xj^Vl ^^ j — % -V l Turiu (*) 

oJLLa ^ ■ ■ ..a' 4_ij jua ^ a i»y^ 3 ■■ U. ..jyA I ^_Tt_ JI ._ijuaja 3 j^ Svcrfu dii Alburrucin 

jL-ubsM ^11 ^ ” jl_uVl jl Jii Laji a «' Vl » ^ iij 1 ' 0^ ^' y '-•"‘‘r! 

(Q^Vi «1 .^IjV wdJj^ «' UaU 4^^IjJI ;j^-LfcyJ JuVl ^-LaiTu^t ij^jJl ^_yJ) 

;^lj) JLv JS J-4 . ~ l: > -^ ^1 5-4>^ . JLi^l L.^! J> > -^ 0* '*‘ J cr^’ 

•[c^^'J • j:*'^ 






jl fi Lr^ JUuJl I JlA JL>-1 

Lt^! (1)^ 0^ ' ^Ll^l 4«j lUj 4 < nrt'i JLjJi ^IJdjIj LaJ^ V * 

ijllul^ jIjLj^I IjlA (jy5 4 fl<>>j jijLr^l tjo Lq 4jl£L4 Jo^. 

iM 

\ 3l-L^I i. rti^ V(4 J_xC. 1 <tAijL->.j :^fC,'» aU 

iM 

^1 (jt ^Uex-uuiJ (JjjuIIuii &Lui Lo^jt Lo^jl ^Lojliu 

LaJLc£. JL>Jt ^1 Lo^jI ^^L!l](j tuiij^£j*"j ^ 

CjLjt_5-Jl oSJb Jj-^ .4-fliL>.^ i>^ SlioJI jIjl^j^j! ^ ■--■-■■j La jl^ 

(JjjLxt A^jjy " A 4L y 4^4 ai.^ ^I^Lj 4.11^1,1 4_^Ll1xi^V1 
S-*-***-*“ 4 ji.a g 4 ^Lc.I j^jL_i.^t IjlA ‘ o-A-u (^^1 


j^jL-tiJI .4jj)jj 3j)j) IoJla ^ijl aVI t .tlli."^ tL^lj 4_ala^l j^^LcJ 

5jjj^—o CUjL^ ^jSL^l Jji \. I ii II ^.ISi. gj i J-^ Cr^ 

CjjL^I Lj-a^L(_ul Ijj^laj IjlA ~ i \\ oLaLo-juaj 

Lt^ ^Lu 4.pt.j.<.tJll V^Lu^l lLLIj JUu 4 JL 4 


«i« 








4ijLaJLQ Cj1_i_u1_i_u1 CjI j ^ J A ^LoLqAII _Nj. V . -tl ^Jub (j] 

{^jSi L^l'O l)^ «-LLtJL^ t 4_i-d^^ CjLjl-j_iJ t-j ^ 4 1 * 1 

3.X a£.'^\ t^jja ^ a 1^1 ^«_C.JL.a 3^3 LaJL3 j-lu£l 3__.^ ^ d a 1 ...1, j. ^ lU 

I ^Jl u *t^^^jae-:>JI cLl^l I l.r (jr^^ 4.^u*!ujiJi 
dJub ^ L-^l tijj ... n , 1_ aJLjS ^0 J ^ * CX^ 3 tLuJJ 

9 

i UL^I 4_^jG (■ dr.ii.^7u jJI 4jLjaId LoJla^ 4j^^ 1 CjLi_uLi_uVt 

LaJl^ miT ^Jlu CjIx.L3jjI JjJLi-uJI CjULua-i^ ljJL%^ 

3jl -> '>Jlj frlii (JJSJlj ^jL_3jj ■ \ <; JijJl_*_uJI tLa_j^_3j 

.>4^ Cr^ <Oil.Ail JijjL-uiJI^ ti_fljl->Jl jLuJl jj» ^' 4 jlLL 3J,1 jl_:c_t!«Vlj 

L^jixLijjl 4_1^ J i>> 3i ^Lc. (-_3J! ^JlJo juk jJj-a cLS-Jl 

• 4jjIj^ ^ CjL*_oL*_uI t"i. i A I Lt^I ^ ■ <■ 1, 1 1 ."..^ 



dt^ULuiUI SjUikaJI 


5^^-pjo djuJi-us L^t «UaL5i.i Ju-oJl 

cLooi^ L^JSLI o^ju-oJl A.ij.Ai jt^Lj 4 -«-<dL>- 4i j M-*Lc Jj-cj 
J^LS ^ J^-ufcxl) (—^LiU 4_tLQ_c CxIjjI 

JlS^ . jji l^ji^. 

*J 4—:^l..]i. I n il ^^jja ^4£L- i — t T uJI ^ t ^ )-3_gjL-j-tf ^1 4ji>.^L4 

jj^-^i-tjJLl o^ ^ ** ^ jjlaJL IjLJb^ ^ jgj^j 

;^jJi j ‘>-tli 5~^3 ^ ^ ">-4^ ^ 

i% lolj 4.^^ jjlj I (ill ljuk jJiLa tl>^^ ^ 

(j’^J_4_uJI C-SVT l.J,l^^. (3^^ JjJLl-iJl &Lu iji J^JlIiJ Jji ^^^JLjJj 

(,tia .n ^LLlJ lU> .l^'^ -| H 3^—^ .1^ . .ijVi 4 1/1 

La^Jcs 4JLj^J(aJl 4_jjj0^1 ^ 1 fl 11 dJUfc l-3jI—slII ^^1^ ^ 2 ><^ .>^,**0 4 t^.AjJl 

Jj>l.^nn 4 i«-il V) f <» 1 I 3 LIL 4 ijJLu^ > ^L^Vi j I n 4 j \2j-.s^ 


i4^L.ifujVl (..a^LuVI aI*.^ 4^^^A.^_uVt L^Li-uhr] 3*ujLaJt 

<ij^j-A ^yu 4lr%j ^ 4 tScguni j o>jj) n mi jJt eiiJ j 

<j (^j-JI J-6^ 4 j < 11 ^ 

5jj) -rrx I u tjji 4 !—^ 4rtW*> Lo 4 nr j*ij 4J 

1 ^ i A tji ^j i <t r. ^L>. JjA-* .ill 4\«..|\<,U (j^S[j ^JJ ^ 14 II ,J <; g 3l_i^ 

^J_ja L7^ 3"i-a \* ^ ji,< «iH * 4 JI flf j V 4_I 

J^Vl ^LSJ.1 ^ 0 I iTi 4lnrt> jLtC. 3^^ 4jjaL^I ^a «Ij \ 1 n Tl^ .^Ju ^JUJU>iJ 

JuC. yz. 4^1^ 4^jJu JluJI Jjloj ^1 ^a-uJ 1 1-^lj >^a::%j>J1 ^jL-> (lLLJ 

tf ~ =* 

/^^LdULlJI (3 ^JlJ 1!) > C« UU 4 rtU t U L7^ 


< 41.. A 


^jL-oSLstJ jjjjLJJI (^y^LaL-aJi (2>>J-A (jAJ 4_ac.i^l .dI_^( ^tjuol ^4_^!iL>JL)^ 

JuV . jljLa^l t iiaj J^Jcaj ^jl,a"ij chJlj jl "lC 1 tlrVJ * ■ ^ ‘ ji>"i 'vi 

jLxiiJI JjJL>iJ ftr ^J^ 1 ■>• iXlj CjljLpcVi 4J-ib 3$ Cjj3 ilv® 

.4^jj^uAJ} alxA 4 jLLij 

^ J? 

i (^jijJi (j3^ iSj-^^ L7^ t Ua t a JLju , V.t nil 

t 1 jj , (;ljjvVt ^>ia j tLu SjiLclj ^jj,*1 l5>^ 3 

^la a.^ CjjLS I 0 “i 4j J^L-i—a-U j Jm C. j^LjJI (_7i^ |^ 1 t-a ^LlJl 

.4_iLuaVi l^lJljtj ^ 






JLi^ i LaJl9 V0 LaJl^ 1 V * t • '■ n ^^_4_u_U^^I ^Q_i-u.^Jl ^Jj 

L^JL^ \ To ^’ 1 (I A t A \ 1 • 4-31 >.(i.l SJlcL- all 

4^4 . c LlJ 1 .T^ \j j JLrtlj j^^ytXiLicJLa j IJLuJ I 1^“^ OV • ^^,-3Lp 1 


'0^~^ j'A A^ t j-A 4_<i-3 4,.<>^.fl •V.fcd JjJaVI 

Ct^ ^ u3j-ual jLc*Jj Lx-ua\j 

^vLjl3 «.1JLI JL3 f j, l-fl. i 'tr_ 1 ^ A 4_L4-C- 4_4-nj1 


.(j^jaJ3 ^L^jIj 


jL<.*iJt 3 jl^L 3 ‘ n * ■' 4 L^j_ ^ A ciJLL^ jl- q 

(jL^ 1 Juk . U. ^ A L-a JL3 T 0 4_C.\_^jl Lq.Ju -1 i L-oJl 3 ^ T 0 j La Jl3 ^ 1 * 

4-^j^LJI _(^1 (jl ^ i^a 4 (j»JL-^_jJlj oil—iliJI 4—>a^l aJ. Ljjjj—us 

^TI dl-lj ‘^ ^' 1 ^ ... tl 1 „\jfc \ri-4 It t ui(_iL^ oiLt-uLuj^Ll 

CjLa^Lcm^ u.iu^LLa ^ ^ ^ 4-Lu:*o cJzji— uaJlj ^^.jJLJt 4-^Lc 4_^jJ 
4-« 1 1 j Laj aLLJI ij3j L?^l 03 '^LxtH L, .4-J\JiJLl jLt.uJi 


, t_/1 4* L^ 1 





uj^i^ Lj Oitf :A — A ^JSl I uJ I 



K iolLmUl 6jU^I ^ KniH VigM^ (O^IaII 


I ii^l ^ <l1^ -v-julII ^^ ^^ uujLj^t L^l 

^IjlJI ^... j ^Ll^I ^^jjn I X . 11 il^i ^LXLd aVI .t l ^i^r' 

I \ Mill 4jJ^ *1 < <1 A 4 j,-i>»ji (ji£. L^i-L^ ^V _ ^L-^jt 1 > q r 

cdJj JLJU . JL-cuJl 4,» "h ^j-o t.X.i ujU f-ULl 4-_^LL3 JuJ__P C. jL_£.L_ciiJ 1 jLA_5 
^IqL a ^ I » -jl * ljo i-v.*uiH it.fi ,4,11 fLl.1 »—>1 ■-../> 

4J.«i^lj w V -iuJt (J-QJU 4_fljjj£3Jl .jijjcJVI 4 <1 Jrt -V 4_^S 4 ? 

4 1 t A^sUaJI JjL.pj^ t4,ti:\jLAjl *>1.^1! t 4^ .->■» 

j ^jfA 1^ L-i-i-icj Lfl-d t. V mil ^L^jl ( LaJU^ To 4^1 toil LAjL_ui_o 

do^0,1 L-^t u-cjLjhU cjL-i^L-L^Vl 

^ I A i-iiM 1 jJ 1 5 jLc. L^l jirTu .|I 5 jL:»l>JI 

4.^^ JLi_uJl ^J <^"l> . fri-i-jJl ^J.c^d-t.uJ 

(3^ tfjdIjJl (jLuaj-jJI ^ A-t.^4j 4-1.1 A) <.i4 iJjjio 

jljL-J^I ljuk 4,j .4^1 -^lid t, .fl *1^ U oi -ar *1J V CUj-Scj 4 4- SJt 

SjLc.] j-^ ^ 4j 1 *4 141 4‘t JLioJi ^ 

.(Jja-of (3-4-C: 4 jI JlSjjo^ l^JL>. 4 jLu 

JL^jlJI i tl-LJ 4 -jJL 4J (_yJi j-i^'^\ lJu_5tJ A3-*-^ 

* ^_yJb JljjL-UiJl 4 -^u-uL- i-ul L_ii^—4J t 1 -U '.T 

^^ n jjjuoJtj)) <(^jL.4xJi JjJLuJl»j ((4,.^t,li)laalt» 4.^jl.>Ji ^jJLljj 

4jqjjL_a31 jj) .t/^.. tit (_y3 C«.ji-j JijJ—LiJi l^f 11 4 i.ll-JLH (33*^^ 

4Ji-.1 . Jo. 4-4 t.Li (jr-^i t^_yIa.i-o^lj 

^4-A4-ua-<Ji ^u^-uCiJi dojl^*^ C-t-jJ**. 5^i iC 

4. j-...-j^ij^!l 4_^jL_ail.j (jpJl 4_jjLalJLIljl 4_^jL:^i t(^jL_SLjtJl 

^Loj^l Ju-ujl t4-<uJL5Jl ^jL4Jt]l JjJLoJJ 4 LI 4 jliLc-i . JoLi-uoi) 

1^ j-^-^ oJLiJl 

(_yl£. *m (^3^ L^t j 4j-Lri.l5,n J-q-^txJ du^ Cr^ l^^UoJ JL^jJLJ 

. 4 LIJI (_jJl ^jj-4 4j. a 4t dilji I n a Jjdis 

jLjj->-I tjl ?c_uajj IjlSLaj . JL-cuJl (_yi£. 4 j ^ ^Vl 4^jl 44J 

C-iljuiu4 jjLiajiaJl 4-^ C^ddl ^jlSJLl (1)^ j-LaJlSdi Ju-uJI 

. 4a-4t t i*<*t 





Kebar «j-^» JJ-c. j—*i-c. *±JL1II Q>-SJ1 

4JLi^ 4.AJ A (jy-1^. ^_^-u J^j . tjl^J cl-*> t «ij ((^<i^)) <^^_L>- J * ^ 

^ jg" > ^ (^jJl (J.fl_(_uVl ‘d ^ \ 5Lae_3 ^ Aj. j X 

C>^ J-J '*' • ^^L(_uji f^jj^ 3>^ ^ Ct^- 

j 1 ^Lu * ^j-u-j—LuL-iiJLi 3^L«_rij cj a Lla ^ ^ o~^J ‘j 1 

4_4--2J1 I \ i.g. 4j^l3j LqJL£ AO t4_iLuo^i 4Jl!LstJ 1 j 4lj V t J mb 

c--(_)L:^l .^Jl 5 ^ 1,0 j ^ 0 ^J\J 4 i fj fit ' ^ ti t i L^jl^ ^ a * 

^L:^! (^yja 5 jl£.L^ 1 (j-A c^j-^L IjIjlscjI jjLstJ^ 


Jf 

^ *1 ^^Jjd cLIjL^ t"ii ^ ^C_i C_«-)L.>J1 p bn • ^ i , -Tf \ I—^ « t 1 ^ 

c^L>Jl a ^ A ^1 4_Li*>-.^>Lja (^_j^ 4-JL,iQ^^-lI. 1 CjLiLiJLl^ 

^1—^ t^L:^! ljL-A ^Jl ** L^-A ^ 4 j I ip Ij 

i.(^^-L0l!«J Ju-u^ ^ (jr^l 1 tLlj Xlm .4^L^jI 

(2>-^ 3W <* pj-^i ij.iaj.i_A jl_l*( 4_i_j_2_>Ji ^ 4 

^J-A^ ..Xj ttil (_(-lL>J1 ^LLx-tl j 1-^4 i 1 ^-1^ * JijjLciJl 

P_4^Lj 1 j_A La oj^ 4 ...jLciJlj i LoJL^ \ YO 

. ((Cujljjl J U rtti i A ‘^s ^ j jUii aU I \ I h li » 

4j1 4_bL-u3VIj 1 J^_cjuJi IjLA pl_A-j-A^I c-iIl-to lLILLa 

(_yl^l ijij j . -^ i J.:3E_>J1 cij-:^f ^Urtj .5j-la iAU JijJ I nil <-_a^2j-JLjO pJL-^t 

(JJ^ tJluL‘St-i t.U>i li l.^j4 (j5-i^ Cjijjt_A (J-AjJ 3;j_ijaJi j-aJII ^L^ JLcuJl 

JUoJl Alj^.oUA.V.cjl £4 _La TC-ijxltJ V l^.|-LjaA 4 ^ , .. 'W 

* ** " j» 

Jrt A jL3L^lj AjL9e.>JI Ajl 4 >1^ AjLi-C. 

4 ^ ^ 1JJ (jjr ^ i (g-<j^» ) 4jj.U3JAJ <4 jl"< J^LijJi dLl?L".»A 

tSaruj «^jjjj_u)) 4 a-L>JL! 4jLLJIj pi,xVj will Ja^Lil ^ ^ .pLj pl£L>.j (j^-i lLi^LLI 

4_^Lud1j «;^jij ^- .I.^ CjL^ t m"i ^ j-A J-LuaJ Jijj O^J 

jA IjLAj i^jJjo^ jIjusj lLs^L-a ^ i>. A"j L^La j uKIl 3^7^* >,- ( Ml -^1 

# ** 

>j.^ JLu-ti jaa La^^ ^LaLa. uiJLti ^.j 3^'i jLt-oil 

jU (JUI J l^l J,^‘i iti\j JJjL-i-a.ll aLi^I CjijjlajJ L 


Jj. 


4 a 1‘iJLJ.I 4-^1 i.^^i oL-u-AjJlj 

3 ^ Ijr ^ ‘ ‘'. 5 ^^ 

JjJLulJ 4 a V t^ll LZjL-utLoju^l jl . JJjL.4-uJi JUJulII dicA-j^J dJjL^I 




dt^UjuiUI SjU^ail p^iiJI 


t Cjl_(dul-LujVi C-cJ-.»J 4_t_i_u^^i0 JLj_u ^ i ^ i 

Loj - ^ 'j V ISLu-A^i-o 1,^ JuMi 4lfa,^l. .'^^.mIJ CjjL^tjl Cjl^-Lx^>Ji^ 

JIjI J iBlij C-^L-dU 4 I t <iU d^j^JLjQ L^JL^JjOJV I.il!j 

i^J^\ WjlP *** J-LC. 1—fli . 4-C.^ri a 4_iSLJjijJL-^ i ■ -ti pL-Jul 

(1)-^ c.^<*1.1 i (jf ^Ij-j^L) 4 j^ >4^^ L-aLq-j i3-ilj 

(jjS Ju-l-ij .'jjjjj Lx^ ‘^“^3 

,Q.i i u.ll LaI i^Ljt (jyxil J^J-J-oJi /j-A JujJULJij . l-^ *^1,1 JjjjLdjJl 

^JUbj > ^IjJJLl ^ uJlJ^ "I Cljisljlji ^ Jj-4 LjuLi-x^i <> 

ji ji..i(.ujl ^ ^1—A1 t^^i-LxJLl ^L_>> 4 ^-i-ul t.ti^ 4„4 t ^j i^J-SLtiuj 


4^1 l^U jjl LajIuo^Lj j^JLuJi ,.! I jL^I ' ^ oljJ.^1 

LALjj__^j (_y^^ cjVLjJ! :^L^1 ^JJX.UI rJ 4^^^01 4_^m 

_ I -. Juu ,\ I itj i ^J Lu-Uj_ i _ tjJ-4-*JiJ 

- 4.jJcs^^ jLwi^ 

L-flulC- tiiU C7^ i>Jut JuJu>iJ TCi"! t nj 

*■ - - ^ 

fctiVi ^ u2u4 <1>^ Cu_t.A4.^! J^Jl^-uJI &L(J 4_ 

4jSLJj(jju^1 4j^jlx^I CiLiidj ;jl ijT^ i—sVl 

iJllLc^ >-Ij i J-L^ 11 i >■!' 1.1,4 < u LaJ^^ ' P 6 ‘ “ ^ L.^^ ^J'U^Lj.uJLi ^ 4 

i^j-A 4.xx3L>> 4^\Ju ^1 jLjt"i t ui j 4^L^Vt ^, .i.i <dill, >4>.xxjx 4^Ljul 

‘ -^ ^^ ^ ry *1U ^Lj^ ^ ^JL-^jj \—A\ . ^ ^ ^j^L^JUeS^\ 

sJi^ 3' ^ ^ ^ i4-^ljLl 4^LLaJt^ . J^jL.uJi^ i^^UJi 

. 4-i^^iL.ujJ djLc.ljL)) . ,• .^ > Ijl]^ ^qJLaJI 



ito 






Ot j 4,j I IIJU^ i u^ Lixl L) Llj^ ^ t. U U4 

d ^ ^ ^tt a .^L-iil ^^L-uutri.j 4U^ U 

«L^^JlI Lo-^a LLdLu^I Ljt_4 ^'l ~tlo-i.,"^^^j3 
^^Ic. ^^JjJLaJj ^ J-A . L.c_^Lj^$L« 

Cj I5l.^«lii ^ I «. LX 1 ^3 ^ 4..a^4i,^ 1 ^ >-*^ ^ 

^ ^ t". a ^ d i .^n a d ■ • I 11^n *j1jI S 

fl '\ A C^jL^a . JIjLjI s- ^ ^ j > ■■•:*!■ ■>> a iLX' y..<, «a >^..) 

> V W / . y 

« L-C^ - IjL.I.'^ ^ A JL^_Ic-<-a-J L^_>1 3 ^ ^..1, ^ 1 I ^ 

4.-dJ^t vJlaJ^Ll^ L-t^I ,,J\^ ^_ijl «L,<Qj_iJ 
'Jill ^iX3~i ^^Xaj 

:^^ tj-A ^ ^ 

j a . i . .J I a . -^.t! I i^L ^ 1 iL^^ \Zj^ i 

Jjua—iJl ^ 4 _^L_cJl’ 5 .J_flL-i!l ^ 

jJjua_dJ^ ^.XA ^-3u %— 3 j_4_u Lijf VI . 

. CjLfcXxjJ^ ^JJt ^ ^>rS* >1 

■ ~ j I^-it ^ K. \Viu!()‘jcl .-> <a ■ ^ a ^iLxLj 

_n_j 4-i_i_i_(-w J1 ^'>Uil 

CjL_i_u1j- 1 l.^4-.f. J g . 4_4-^-uaJ^ 





•!' 


9tl 



r 


6i.^LLuiUI SjLaaJI Km v’lQllg p^JLaJI 


t (^ -1 't fc. " \ I 5j-p^ Wri^l (_T^^ ^jLljJI C-ol^ , cLa-uaX. 

(^1,^ t_7^^ fiGjj_i>5 C^t-lTu lIiII ^ L-i^i ■ ■■ lLILLA i ' 

Cy^3 ^^6"^ (jT^ 4-aL*Jl 5_s^L£. 

j^jl_>Jlj ^j^jL(_uJl OJ J ‘ * -^ (1>-^J ^ ijy* I <i_aj 

4_LiAll ^ ^ j 3—ji^gJI ^c_^Ljj (_)LjSLI 1 tj_A ^^-tiu-c. 

1 4-i_«_u L-Lt*JIj 4_LcLaa:>wVI ^^j-u:5jJ,l LoL^jj^l j^^-LaJU ^jl (j^-1 (j-* ^4_u.alJl j 

^ 4 . LjU3j-_C C-J-lt_^—<5 JlA ^LL'i/l >vj tjL^ (jlj 

(_p3j-3 I 5 '‘‘* - " <L.4-it—J1 4 _jSLJ jjJ lj_^ 1 4J!Lo|j CjVL:>. 

5ji^-:^jJL 1 4-4iajVl JoLi->Jl (jL^ L^jj fiLi jLi JcsLpjVl 

, lIjIj! j| (^^1 J-A 5jUJj^ 4 <vl^ it 

(jLlj 4.(_ut^J l 3^ i^l— i.%j 

^ t">. ..t^ I 4_flilL3e_-a Ct^I 'i;^^ ‘ 

L^ia 4_«U^ iSLi^ jt j. ^iJ SjjLst-A 3^ J .* ^ jj^^_i_tij 

Sj-Ju ^JLoj i LLi_jl-a x-^.. ^ j—^jJl c-La ^ 1^1 j LcJ <c j *3“^^ 3-^^ 4-Lsi. >-_a 
JL^j-J (Jr^-^ LT^ f-1— iS^'-y 13 ^-1^ ^iUli j — 0 - * j A 

4_^Ij jul^l ^IJLl cJaj^ ^4 i <t, 1 c 

Jju^ LiL-Sj-ILo 4jL_tix-j_3 (j^ |»1-1 qj (jl •c^Ut 

»1 .iti-il (J-^ 4 _lj-uLLo X di> -^ 1 4_:vj ^jjA^ 3 *^ 

. ^ t^^_i_u I LjlI 1 v.V_i-uJ 1 

i^ iJ3~^ ' “ (jr^ ^L-i-ujL j 1 jI ^ jL-stlu-uJ I 1^^—1 ia ^cj 1 JlJ 1 ^ 

^LS_j-iiJ 4»3j^^JLaJI oJlJ^ ji JL»;_j_j_iiJ (j-* ^ <1^3 1 Lq_S3 ' L^J-^' ^ ij^3 

^m JLj-ujL (J.i.n 4 4 <iln“«(fl 4_^ljjJI (J_u-aL>Jll 

4SLl_4I> j- 4 "i atlj . J_3->J I J i JCLa I ^ ^_3-ua-x JS-tlo 3j.j Jj I JL^ j • 

^ t 3 1 Qja 1^ 1 «. UL Ls . ^ 1 jJ I ^ lln iJ La.3-j^>. L^ ^ ^ 4lx%-/4 

i^j Cjij-l5 ^ oIjUqJ (^4 \ t 3Ll^ jl ^ i .1 

d «" 

O' l:M ^Gravity flow ^jL^L ^jlIII (Jjj-U ^ alxJt i^jJI 

4^11 ^L-dJjl Jj 1 4 (jyl-C. ii-lil CjVT ^jLJt-J-^-uJ 

. d I ^ 1 *< L-\ (^ ^ I ^1 gL-uc-^i tr^ TI 





ft»Hf 


.1 A La. V.-^ " ... A A ^ ^ Cj L_jJtfa-uaX Lj 1—al 

IjLAj (J^ ^ JLl^ij (ji^V%<.,i\.^j 

.5jLj->.j J-usI 4 In j? } ^ oJJt tjl 4jV t_^jJLj(i jli 

jljucL 51 <<L-ul,.j>\^ll (jr^ 4_^Ji_2e-Iu-u-4 4.^u^_^Jo CjI iln <^11 j 

1 1.1^.:^ c^ <il-v<j IjLAj . JjJl lIjI 4Xi-(Au 

(jlajVI dulS liij 4.2^^-LaJl olx^ tiJl-uA ^jSL! t^Lu^l CjIj^"-i a4 

jt ijLLa^'i/^l .^-o-!lj>J.i jl 4_ljLjti! J, j.,%.^1 jJLua-4 

^jl A^LLuail dllj-l-SJI jl j\ ^LjVI ^Ln'W~<.t.iiLj 

i I u 4d L"l. ..tj t 4_clajl ^j-o 

l!q\i I jVl ^ < Jl i i * ‘ -■ ».2(.Jh.V...'^J I _A_ A ><1^1 

3jLua.>> I^JL_i_iji ^5-ij ijLlaj <Lj^ Jiir-ILi-a.J U < uV*^ 

lp,jLl jja;Lj_ul 4_J^ljj 

6-^* ijr^ ji-LudJ ij>^' 

j—^ d^-oJu-aJi ^->-^^.>111 L^'ii/l daL^^I ijL^ J^l^ J_ij( 

ji j d7t r<l 1 tfL^l ^j.JX-a j»3fc3. ^1 jJj^_:>o l_3J^ jIj Jlju 


(iIsLljV^ j-:wl^^_:aLJ cJjLa J-LM ^lia-Ij J->^\_j ^ jcJLtJl 

L^l ..t I III I^J-A i4_J_4^L.^^1 JjljLLiJi I I d< .dL^ I A.C, I 

• ^c-i 1 JlI I ^ ^ 1-LaJ L-i-u t I C. I 1^ 111 jj I Li-i u i 

it-^^/rtij ^Lil Aj^j-ub/l (>^ij^j>uli 4_Ljjj ^JaLtliJ LjI^ 

JL>-f^ .aJl 1^— iT t^ Ji-^ wL .(.^ M-1 iJgl-fauiJI IjlA t,_^/UL)^)-JtJI 

aJJt (j-ixAJj ‘Ljj—J—SjuJ—^ dll—;j;;_cl-*-ui 1 ijl IjLA ^Ir, 4JjVl 

dlLuA t n ‘J ' *4_4 -i1jJI 4jLAj_uJLj Vi V L^ i i,tA 'ki^ tdlLcij^i 

ctLij-ul^ S^Lx 4.j_d 4^ j_y3 Vj V 4Jj>ItJua ^-^LLuoV djidljj 

jlaJj .4ijjLj>JI 4 ^Lu^VI 4jtlJl djl!i diL^l^il Cy^ 

djlj_l9j ijJJL-«-« ^<^4-l«-n-U JL.l.Ju ^^L.faoJI ^Jj-i3_aJl Lji-lLs l-uij 

. ^ 1.^-^ 1 4»^j 4_u_ajL j^LALa_LA dJuJjLs*. 4 .q \\.\ I cL-j )] 

^^jJI ;jL^ j^V i y ^Jr^ L^L.Ufaiil 1 LaJJ^ 

dJLd-jjlj oyji ^aVC * ^'iJL fiL-j^^-JiJi 

_ :^i 4_j_li pa J UL ■■ oljdi-i (^i 4—-t_uol_*Jl 


tts 



bi^ULufUl 6jUaail ^ K^uVMQMg fo^bUI 


t ^jk (<-Ajkj . 4 _lL 3^-S c-L-Al>Jlj I /dj ^ I i \ S!\ 

. Syrianisaiion ^UaJl Jli-jj (_^1 J^'^tJI 

JvO 4jSLJj|jjLy^l L-S^J-IiJlj ^Lill 4 _*_uL3 lLILlAJ 

^3<o4jojlj ^ll 3^^-uSJi 4j»i>ijJl - AliJifiiir) L^Li^! 

a2 jrj>^' os^ u* i>“i ;Ujb j-^ - 

(—<jL>- ^_yA iLiajLi_ul Lr^ 

jjLc Lj-d£^l ^jJLg Cn i^LLd^I 0^ 0^^ 1*^* 

ijOciLo u-cJL-iiVl uln" ij-llj' ^ 0*®-? iJ:4^ 

• ' JL : ^ ^j_ulj ^_^LIAJ LlSLa^ 0^ ‘■*‘‘:f^ * Lpl i tuj 

ojI£ Gandia 4j4ii.il) (_paLLo Jil-a 44-j^lS ^-^iLP 

F:!che (_pdj cjI a (jP L-«' .4^^_liJ1 ^jLaIII 4-4_ujjjJ-c L^jGl^ 

jjLua^ CoL^ d.j-K tlj^lrK cjU^IjJIj a ^. j tJ ! Alicanie ijuIaJj Noveida IjJSpj 
^Jjp3 Lu^jI (^pi! ‘ i ^>0 ^_j-oL-u^l aL^I 

^a^^l j_^ 5j^_;:^jJLl iJIIj i^j£L. 4 (iG V a ilijL^ 4^ijVl <Zi\ i j‘)^^_idl ^jt ^1 i4_jji^^l 
4 <v!n li IjJL^ju 4 jj.^V( 4.aJu Lt-rat^jL) ^j^jt j < nil ait’iml Lo.X-ic.j .Aj^^-^l 

. LfJ/^ 4-ili^^l l^LstJ (j-diioreja (^jJl 

Lkj^laj Sijfjis C*iL JL^ 4^j-(iJLl 4^^L>J1 tp! ■ "'IWi 

jpJ i|^^a_ujLijtJ1 ^Lol^l c-uAj ^1 jLju ij^Ljxl] j-uulc. |^aL>JI^ j^Ldl ^Lil 

^ < iilUVl Jsa-pJll (jT^Ldii (_ya^L_LuVl ^Ldl 4^ JlLo! (^jJI CiSjJl 

I^Ja- 1^ Cli-J- 'V iVl dJok j^jji JL^Ij IIJj ^ t*»^l L.J iipT 

CjI^ j j t1 jjJj ^LuoVIj 4_L>..^ (JS 4j t» j^j Lljy^-3o j^Ldl 

, Aj,. >M \ 1 t_J^^ 4jt^l^l a\-*. .^tl .11^ Ti. .d^ ai^l^iia 

»LiftiJ^ Lai gJiJkl Qj-oJL-uLtju.lI LiJ^ULl ‘ 1 ^^ 

4^jJL.irf^ SJLjv ^^9 2j ,j, < !l JjXjjJij ^P:^lj__>Jl 4la 4l->JLlj tcJu^—AiA-jJlj 

* t * * 

jij^AJ 3 doLiuUji <—I»I > il II) 4 LjJU^ 1^1 X a ljuk . 31 a 0*i I n^G 

Cjljjij ^j£L jjumS j * ^Ltll (_y^ LkjL>>! CjJl^ CjLiLui^ 

^ ^) JSLiJ! i^r....ll dL^l ,-d JjLk alju>olj 

43>L(_u^ CjI ta.u <4iU i-<l>r JlaJ j^ukax!! 

i ^ I 4,dl 4-faiJl L^.jjL^ Ju^ (Ldd^^^ ^,t,ii ^ 




ft»iu 


Si jIacj H I M (_^jJI ^'"L>^ j^ILijJLl CjI^^I 

tM 

ul^J . lj^-i-0 (^j^jutJ (^jiJ iSj~^ CjjI^ 4l>Jlj (^l^>Jl 

4 II oljLua.^ L\ j III M ALkJ 

(jrt " t J .. V a LljL^j (4-^jSLIIj .U...1j '*■ -^i j .U . ..Ij 4jjJ A S|jL:3b4J 

L>^ ^j-^-i3 'j-^ L>^ <ilA>ii cjj > ,s. r i, i »i l j_yjj j (cAJ>- j"; * ^ 

^ 4** 

LofLa ^jl <4 ijl*^ Jl^U Jl>^ Cjl»fl<"tnU 

f.Vl ■ -j Liillul *— 

1 ^ 4t*> Si ^^^jL>• Ujlj Cj\ t nPi < n fljj <t i^ill ^L^JI 

l^n 1 4lstjua]i S^^-Ju^i cljjj j ^ ill 4iinlin CUL^-Ll^ 

^jJi 4^J ^JJU Vj »Sj jijUU iU-V 4>>JJLiLA 

(jt L>^J Jlicj) i^JL^Vl ^1 



Arttg^L^ : ^ - H tJSLhtJt 






S jo IIi h UI SjUa^JI ^ Sill ViqII 3 lo^laJI 


Juu i II u jijul-aVI t(jrt_^Li_uLj-uJl j^Llsu CJJiJ 

C<lxi OjLSj ^^VIV ^Lc. jljUu j^^-u-ui_ul3 

■ jljLStjl (jJLiJt ^Uaj 

5Li3 CjjLSj 3Cjij-Ls «■"<S.<". ^ Cy^J 

4_^Ij ^ "h 4^L i-tL<qi CuJ^^>.£Li 4.1^^ ^j-jO ^ tl 

‘ Lt^ * lItH* ^IjLkj li I III LT^l 

^q-(-uLj 3l( ,dJ! ^j^Tnil ^_yJ| 

A-^C. (jyJ^ A ^ ^ SLiill ^jjd IjLA ^1 ->• t«4jj^-j-oj) i"i" ^jL:»-.<a) 5Li3» 

^jlj^ ^ill 5Li3 iji-j-jua-j-a LaI *cr^}-*L-Ljul uJ^Ut 

4-jqj^U1 ^ IjtjJu-u 1 oL^jJl 

(^LS (J-jC-Jjj *-rL>^ L>^ ^ 1j i ^ <L>>1 j.m a 

ot jJu <L>.L-u-« 4^1j^ ^_y£ L*4 aL^ J_j-dJj 3 

. ^UjJlII 

iia_3\_j 4_t^Li. 4 Aji^\ (JIj-jlII 

(cJ3 Jj -^^3 6-'"^3 f« Cr^ 3 

^Ucu ^ AJt jJj a^TI ^Lj-II t-HiVI ^1 JL^e—Lxjui 4 _j>.L>. i^LlA 

jjj_j>Jlj ^1 ol ^ ^ L,ua..pA-^ ^^ 1^ a 


jJLl L^Loij ^CJJ tUl^-LoJI j-t^Laj Lt^ 

4j>.j) 1 <vn j, Ln'fc.. i^\ (jij LiJLi-A ^ ^Lol (-_ajuuaJl jjLj^ 

4_3.La_La .j-jc-l!! 4_a:_pj tf.LJ.1 ^Ijl-o i^^jja 

j_Sjj 4cJia_-ua]l jj ^ 3. IV^ t/j ^j.jO (j^ji 3 <ll (jr^ ^3 

n 

jLkJijl (jyl-C. JL-g.1 tin {Jj_3cJJl ji Mtl CjLc-ljj ^j-fl 4_ljl_^i CjLj>.i mil 

< ^ ^l_t_/4 ^1-^Q.tfaJi ^Lt-tJi ^■Ju-Jl.u Ix-iuJ iOLjl—uJl 

.4^^^1i,i ^Lc^LoJI 

3j. L^ 1 , Jl 4-tjj^ l>*^ 4_L>^ 33 ^j»A^Y 

^jl£ 1 AjiuT. . tSj^^ ^i-v !L"tt LcL^ cjjLitjl oUljjrvVij 

jl-IL>-l ^ATA ^^-C. (jyh 4-t."i m.U ^_)IiJ-^J IJljL^ 1^ <L I "i C. 

u^-SL-oc, Lftjit-A cjLLx>J 1 ^ A A4.U j_^L!tuJI jju ^ 3 ^ 

CjjL^ JL^^ , JL^I 3^ ) H c "■ j-3j OjL^j 




ft>HI Vj^l 


a ^i^1 (j^-SLo ^C-J_5t^ Jj-StjO ^jL» 

dJLA (J^L^ .^^^L-uaJI ^ ^ ' Jujujl Laj-ic, L^_(£)-5ejj 1 tj^-t*u 

CjV^L>JLI i^jji if-ij-ftJl f^jja t 'j. A11 (J-S-i ^CJJ SjJLoJi 

^ j nc. 4 rtji-^i.i- j ^ Ml tiji cjJ jj l^ji , i. fl"i tj 

jju (jj-l>' Laj, a^ ^ Ll ^ji V| j 

jJLStJj ijJ-S *fl (_^JL>.! dUl..uJl LaJufi, 

jj “ ~ ’ ' ; 

(_j-0->0 ; jljLftJ ^j-a (_j-C- > iJ^ tiuJi ^j-1 i-C—t-uJ' I^J-A J 

SLi^ Lt^ ' ■‘^'‘ 4JjjJLlj .g-iL>Ji (^1 t_)jJL:^l 4^y"11 I 

.CjIjj^I f^yja 1jl:>. j~l^ JJlC j.kj>- ^ (.iUj JUu^ .^jOLLSJI 4„lt^"a i 

^1 —(■! a i^^SLi 4(3:^^—Aj>Ji tf-l —<i t III 3jL_c. LlJ 

c.Vj_A (jf jj—uj ij^yjjJLl jl-4_j_>JLI ,_)Ii_Lj>Jl jlji_^l <—ij—C. |_}j nj\j^JuL^—a j 

i^, ti (Jlfc5tj.ju31J .^.tl < 4_t-tf»L>Jl 3j_2->Jl ^ 

(jI^^-jlII 4JjJl^ ^c_A 1^ 4_^ 1 )^JU 1^^—^ 
L^-2jjj CjjLAa L^jI (_yic.J . ^j - U , j , l lj (Jj j .Aj J 'j 

< a j oJ-^^ c JIa L^jI Vj t jJu 

. lljj^ 4Jtj jJLi 4^<^1 ^ 4. cl)lfC.u*j.ii Vl^ li^yi 

^aJLstJI ^^.-4-u I IjLiwl^ i-Vrt4 Lot 

^a-L-u*^! J-a-_5e_j ttAjjL_>J( 1 I UJIjuT (jL-^J 

- ^ LwO^ 4^L j Ji ^]jLi-<-u-)l » 4 I (^<-i- r >- 14 i.n flJ 

^ fyt^^tl jL^Vl ^j-a JJ^ 4_5_LaJJLlj . 4.aLl^ j_i_uJI 1 j < hLj l-uj^ 

jj—tiuJl >-5tJ (3 ^JlIi^ ^jl"t <ml t ‘ 4 I JLi-zw j-^ 

- ji " " 

e_)j_iJl 4_S_3Ju l)W^ Ct^ 

y " " * 

^oJu e-iL^^-a 1 ^ t ti 4-ibLi^ Vl.^tlu tM.rtl^tjjj 

4-aL^ * ^J ^^" >j ^ *'^La_(i ^ W>^ 4^1 ijjJiJl (JL-^ (jy^ 1 

(31^^.^ ^JuLc ^ ^ « ^jJi Loj^^-aj 4 < II 3) •>■ JlI^ 

<>J_A JiLiJL<_ul ^cjj (J^ 3->-*^' 4 ^ Ljj^-3j V * jUu 

Amu Darya ^-jJoJLj (JL>Jt CjI£^ 1 ,al^^ l^ m^i 

t ^ l_L,ij 4_iJ LaxjjJ I 


I !■ I fi'? riiMi^'M Mi^ViailiiinWhlfi 



S^ joU wUI 6 jIjaaJI ^ Sjii Vi0ll9 p^ijJi 


(JLq-C.VLj 4jj_i.j>JIj 5 • iiU (-aLusjS^l Jjy-A J^( CH-Vi • ' “^J ^ (jr^ 

j-4jiLjlII tjr^ (jr^' V nII JL^ 4_jSl^jjJ l-i^I 

** ** # 

jj-A 3ljL%.A^ <l^jG ^LjI Liuu^tj ^ j ^ — -* 

^0^1 <*‘<j i>- *(^ ol^« II jl) LujJi jj~a (iJjJLuaJl jl) 

^ ^ '^‘ ^ <.j_C.Lu^t f^jja l^t 3j j -^^1 

JL-1^ ^UoJJt IJu^ (j-A C7^ dtXal^ 

C.(jo i^Lc. A A ^\ c-fl^ui, <q.^ jJ..4JL^ ^ L>:H^ 

■=^ "U \... ^1 JL_5^ iS^JLje a 4-_a—(J^ ‘(J^J _«*—c 4 jj^ «J 

a 4JjJL^ Lr^'j L>-* J“-^*J iJj—tlxjL^ 4 jI j —uaj 

X * * <Lu/l^^->> (jL-LJij-^ 4ljaLjLll 3^-^i ^JJt <-fl a. miJ • !l 

Ly^J (■■ I (^1 ^JLj (J^ L)^J * 

lLUJL^ . aLlI ^ a- » ^;) <L,a. lu^ CjLS^I 

L \.,) a (.^Lu^-i^l Lf-ol jA,a 4511 

(j^Llll ^ ^ " 1JJ <l!l (jr^ j J a nt 4 1 >■ Qj" I u jl Juo-aJ rt V f II ^L^l 

CjL 1 :>- C-t-ui L^j) I ti(U (jutLj.dJ ^_^2iu}JJlj t 4 Je. t >iil < <tj 1 a M > icdijii 

j jg 'tl C^jL^ ^^^.aiojLJt Jf^-^ 4-^1 i a a 

L^j-jxIj_t<Dj 4_(jJLil ^jL-iuJ CjIj- 3 ^ d.jj ^a- J e- i l a 

t^^L>o C^Lji^ Ly^ M ^ajJ ot^3 .(^jLi^uJlj 

fi 

t ^ dL^l -IjwUutli ^" djj ^ j ATI CjlSj ^ j 1^ 4-a 

tJJ^ L'O ol^-LoIi ijyj ^jja t^jLwLll ljL^J * 4-a-la-LLI Jlc. 1 j-iU 

jyi^ IjLa ljLljij^ tt^L^^_a Ly (^<^1 

^ t4-^LtJi t^jl^_aJl jj < n JuJuJl 4 jif |aj 4l ~>> t4-ujl.l 

4_aL^ tjl (^1 alj-JtjuaJI Jj)^4ir (^j 4^lj 

c> 


_ ^ixi » ,_yla 4 wsUll 1 ^ ,*U4j ^_yia. (JA^ (*) 

^1JJjUi l^La Cj^La:_w( C.i-il^j ( 4-ujJ.I dJLA ^j_«JLI c^>.L>^ 4^^^ Lt^ ~ 1 » j4 

ij\ >^>i.tt XJ;lj ‘ J3j-^ JLft ^ J «.^i.li^>. (_yAd ^jL5-« 

.[^_>nli] .(nv\ 5^UI. ^1 jlj. jpji^A^iL-Vl 





V»OM 



; **» :T — ^ (Ji-mJI 


j Ji< i “ iQ J) ^ 4 ViU Cjl(_;jlc 4_>.|j 

Matthew Arnold «jJ^jT j-^L>a» t^l <> "irtv^U cj\.j4_<-u3 3juu 

i -—‘ aA. i. -1 (1)~^ 0^p.JL^Sl\ "■ ^ •"“ ^ 4—uI—^JlII 

a.g.'a’ I a * ((^LubLuJl)) 4.dU9jLc. ^ ^ ^j-uLuit i_y^ 1 j 

• ^^-uIuLaJI Q^ii aII ^ijI^ji !1 ^_^XdUjLA]1 if^iill 4jj^ • j*. 

L^i VI t(^j_ii^yi jJtJiJl JLg£.Vl ^gJfc? ^Jja jJ^jT 5, );j t.^A 

4 iJLl ^1 dijjja l£,l il^ il ^ I^Aj L^l «*'<j 'V 4 jrtj rt**- oj^.M£S ^J.:?&.>-uJ V 

** “'si 

^JSLiiiJI 4 _ij^L]^I cjtjLj LlJjJI 4-c.lj^j (jt .4Jl^L3 ^ 

fi ** 

^jSj ^ tudJj i^yL V—.j-^l t « i^.A Ljj.^ (J:!^ V • * isL-ii-g 

fi * #! 

Ij-S^j-A Cj-jL^ jJks ijjV-lsyl (_yl£. jl U'4^bj I * j ■*> > o^Lill 

^ II ^llLg? g\tll i^j-a tjjL£. Ct t •^>IJ t^glidJ 

tjl—^ (j? *—(J-i-£a—AJl -^11 ijr^^ « 

4-lJl I iL I f i^^J'LtiuVLj ^oAhV Cj^ ^ CljLjfcLti _ p^laVl 




6t^UjuuUI p^ialii 


L_l>>Lji^ t;^Jt^'\_^I L;?-*jJ^ 

* 0 • Jl_ju (J_uaujaJl i^jJjtil 

^Lc. ^^-uaLtJ \ (^LS jd^ l^jdt 

UJLH-** 

d fL 11 I l‘'\j ^_" .".Aj L^j_j_>Ji jJa-a^L'^--a |4-Ai C^L^ 

^ ^ J J-^ '^J 1^ ^dl <jdlj L^judjI CxjL^ tL:ijL:wj_<,illl 

(JL>Jl 5 • ^ i-U t l5LP^ (J^J _i mpUIj ijLdaJl j_j-c.lj-d CjLa^ i (ua JlIxjj 
45C i.Mi! (JjjLwjI I ^A fj$ tj-^jiJl aj I oijd^ C^J-^J t<Lcij|^ 

.^Ijdl (^jdi BjLtJl (_yjk La^ 4-d]a^l 

jbrf^Ljdl ^j|_^-SJ( - ^) 

^UajJlj c1>Lj_xj tL^lS SjjJ-JkJl uW^ (^J 

oJJt d>4 ^^y-odiSdl JUJlj»o <—*■».-/USU i (jL>. i^i ’ <sj^^ cjijdS «lsLi-wJ j^isdi 

j\ SLS ^LdD^lj *4-j-ta^^l d)^l jt-usjj (JSLf^l ij^ Ijdj .cjLjLj_Ji 

(JlLa i4_u_u^^t <-um d>* j-jpJU Sj-i^Sdl '=^uLLi dy* U^^djs 

3lJ^ Cuts ij^^J 4.rtdntl d>-^ II 

^_^jdlj I CajL^ Lj uaSa Lul 1^ of rti! ^ ^ 

d)^ .ol^ AdjJua L^ c."fc- jji ».di.H ^L>ot 

L-U^—^ 4dLui <i aI ■ .. a (^^^iSLll ((lL)! jj» i>L(^ ^ ^ dt 4—Li^ddl d ^ <>>tl 

4_4 .i^LiLJl 4->.^L,4D 4-:>JLLtf Cr^J idljl£ 4ij.X d ^L 


cLtijj iSj^^ ^liij t,iiU-u d)i i j t j j to ij\s ju^j 4_i£^_iji 

, Ij 5 jSi^ ^^ ^ Jwjdt dya ' 

jJijSLt-uVI (3-S_>- i a J t C O^L^i Cl>^^ L>* 3^'j ■>-'^1 Jw) d ,< ,11 

t ^« i. ^j «Ulj lJuusj t4.-iJ;JiJI LtJ-uT ^ <GL>.j^ j— 

d>^ ‘Jb* >=^ Lr^! UISL}^ l)^ ‘Chii)^ 

^ L»L-d3j_dj Jlj^ V (jdiL^ (jr^! 

1 ^ ^ iLaj . Jljl j-~:>f^ (jf^ iij^ ' ^ s .^ t u (J-^ ‘ 4j( d)-® 

Lr^L>dt ^^-JiLjdl d;j-^i (jr^ cjjjdl c-SLusjV 

d)l '^J i( ^ l n tu^\ jj. Jjl^l 4 4 nc) ol^j-.56_A L jir.S/i ^ ^ djJ-=^ > >-6dJ 

dryj^ JL?^ -L):*!)^ cr^l a\jS’j ^ ^u.X dXI 





^j| IJlSJji Je-J-Cds! (_yX^JL5JLl J I^r JUu ^jLojJt i Ai^'sj 
4^j1jl11 aAJt i ij ■ ..i JL^j (^^jLjJt 4^1 j 

Cr^l (J-^J UJ>J> U^ (*l Ml (iJLjjfc tj-u^J * LjLjQ jrJ-U-ujL^ 

tiJLilJl U>^l \f.J^ j_^Vl J, ^ i^ i-uVl ^Ll ^J-SJI 

1 jl£. 1.4^ ^j-ujL4-aJi Oj-^l (iL^l (jr^ 

.cjIj-LoJI 1^ Jlj* j-^ ciul^ <jkL^ (jaxu-a 

cij^^ J>^ cjL^t jjL^l YTT Cj) j-pVl ^jjI j_yjjjLll ^jjii 

^JLa 1LaJ^Jt^. YY * ^Lc. O' 

4_uJl 1,I >j. L. ..tl ij^ , ,1^ tj ^ )^tl 4 I H 4 ^ dJlJL LajI i^ ~w Juu ^Li^jjI 

IJ.U 4 K j^LJi -a- i.. 'v J_4J i>l 


4^1 t <ij o'-^ ^JL^I ^L.4^ qI J rtti 

L 4 J 4 J 4 Al V Sj J 'W 1 Jj-ae-A J“^ *Odi3^ J“"^ LT^! Oj ^ ' J ^ 

dL^I ; ^ tI » 4 _^Ljl^ 4.Ju^XxIt oL^jL^l O^J . ji > < 11^1 i&IjI O'-^ 1 4 !^ <a 

CJjl j ntC Oj-^^ 0^ ui-ualJl (J^4^ tiL>^ 


<<2,IjuS^ 


tjlji j-jtej (jJI O j'^ j“ 'j l5>^ 0-^ ^-4^^ cjL^ l3^1 

.4^1j 

^4_AI 1jLj>>Ij ^< 14 <.L SU ijLjjLJI_ua^ JLJi _pji ^1 o''^ *'_ 

^ ^ 1jL-4-t-^' -^ 4 * *' j.iVi ^qJLjiJI 4_i_^^_(!uJI 

Ij^ l^JLh? o'-^j ‘0>^*-i-^J 0j )'» 0>:* 4 jl 31^I 4.j_uai01 (_yai3ljVi J 4 ^lij 

JlI£I^ 4 t ii LlijJk_ja 4 j. If. <^jJi (O^' 0 '“*^^'jl 3) ^ OtLh^ 

.lJljuxjj 3l jLscxJ 

^^LlJl 0,,;—^' C7^ LAjLaJjI jL_i_-uaJl 4 S WLa CjJLjlIL_(_o 1 j 

aU>A"A ^LjJI Oj^' cJLtj (j^jjL^L-uJI ^4SL>. 

Oj-^' Oj^ t ^ 1J—)L>Ji (^paUsl^ (L^l^J 1 g "i IJ) ^ Lq 


.4JtJLj^ Oj-^ 0^ ^ ^ Lg-sL-usjl ^j-LM j^LaJI 

<0^-^ O^ '‘■^‘^' jtjCLoVI^ ^VLc (Jl_L^ 0^ 1 • 1^ tl ^^ 1 ^ ^* 

5^ j I^ 4 jj- 3 jLtC. 4 t >1 4_a_^l^| ^^J Cj1j_L3 1 1^1 mj 

CjI^_I 2J1 (j^ O^J * ** * “ cA>^ 4ijl4 ^_*-olj-fl JUu <(jl (_y 


4-^ ^ * 


^C_4-<-uJ 4—>.^ Ju ^^^*0 ciJLjjfc 0^^ ' ^ <4^ ^ . .. t.__ >l i Ji >*i ^*i-ti 


nt 



Ak^UiuUI bjLiAaJI 6uuiJkji0Jl3 

C-uC.j-ij Lo^ I A t M JLt^ J-4^^ (J^j 

ijf^l J d IdtJut) t4 5jJuL^ 4JjJLXt (JjLijj! dJUjLC t***!j-1^ 

. djjL^JL 1 ,_^jlitj 

^^J.J:K-A ^LmI Ju-S^ 4 I It (jA ^ 0 * Juu 3jj) I ti.a 4 JjJi 4 (^jLibJ duL^ 

J t.l^n J ^jC. 43 L j.i, 1 a >J u L^ 

j^««3u2J1j ^j_aJI JuJUlII 4-ujJL 1 Jij^ .CjLaL^VI ft 1 V n;>-^ 

JU-i5e^ i^L^l (Ji u^ Iit-Ujj3 j-*^ (Ji-ijl 4, t ft"'r a mft 

J^Lsh. 3 juJLaJ 1 4jijJLx^i ^Lft 

O'^^J c)\?^ JuSj *j j II IjlA 

»jjLt^i l^tjju Cjl£Li^ ftLb 3^Lct (jVI c>^ 


aj** •*#• w“y> 

jj-i-fciiJ ^Jl3 ^J) A tfLj...<a ^jl^<"l JLX.lj^ -^J-^J a ft (jj 

j) i^^Lx. 3jij) \ tllaLftj ^j_jua^i (_j-uj-i J-5j Y* * • dj) j_^lji^-ft^ 

4_dfti^V ^jL^jlII <Lu5liJI oJJ^ ^f^iALLa Vj 

^ftlu jjl jJb jL^bj^I Jj i^M L7^ ^ ci^J .ljII1S[J1 IjlA jU^j 

^ *” 

. ^tft’i-rft IjLp-lj j? jl 4 iluiU ■ 

j.^JJt qa 4^LiXi 4ja C ^ft,xiuLftj jftlu (J^ 4 i,i.<i iH CmAua*^ 

Jjj ' “ (J^ t4. CjI J-^jJI ^JlC. Slx^l jt 

^j-^Lju-uj jt 4.S)Lh.ftj Lft ^■:^_>. ^ 4_j_uiLu_ft oIjl^^I 4 

4-j^Lj>Ji (jjj ^jjft ^1 JuC. 34 '*4. 4 j 1 ^Ua-til IJlA Sj-j-ft (j-ftSljj 

* <—dJ^ CjUboB ^tjliblLuil jl 

iAjojJj La o!-^ CajI^ I jJ Lft 4JL>. (j^J 

Jl 

(^j\j 4 J < ^3 ^^ 3^i-Tt-il ]I JL 343 <3J 4jL^ ^LjJLI ^JUJ 1 A. i ^ 

^L>Jl .4^LiII dLJLt 4 ^ 1,^ idcuA^Lu jl cJ^ LftK 4^LiIli CiljjjJl 

Ut^ t u< ft 111 latl Vt I i Lt^LijSi ^ t.^x\la ij V 

*5jLjIj a\ J ft t L^1 x.Ij3 <-^M3] V L-* ^ »J* 4 4->.l I <1 ft ^jl3 iJ^ (J^ 

4>ji^jl (j-uajxj ^IjLX f3-i"4'f>'"*^ JLj^^l jjj*-i»ll 

.djjJ J^ t^ ft 4u ^ . > . (JJ^Vl JLu 




<3^'*-"':^ 4jU£^ C.3j -UJ.i:*-'ti (J3^ LoJo^j 

jjjL>«j oljjl (^jL>.l c*<a, x,V"i (til .^^U>U ^“i ->■ Cy^ 

J^Lui u^Lj^i Ct^ Jl^G C.(jL^^ aVI 4._i_LajJ| rttl 4_L.4-u_(iLj Cxd^l 

(Cj-uL i_fl J-*^J L^-^Lk 4j^LjX. 4 L^ 

jJuflJI dJufc (_^j_ij L-aJu£,j . <j iU11 jjLsk—a oj^ J* ^>-:* c5>^ 

5 t*H"t «LljL^jJlt 3LLdJl S A jl_^ 3jlI,I 

J. :»*i .t-ui 4.2 '>-.rt..<.uJ ^__^jL^l (_yJLiil s^jy^j (^1 

4_i^l^IL-a CjL^I^ii a JJk-uu 4 i^ ■>- JuJLsc-oJ jl ^ ^ jJaJi 

djub jjLa-G)^ (3^-*^ (jLa-tu 

^fb (j ( f^yj-LM L-a^ t4jL^t_ku ^_yA 4_^m 4^LlctJl 4^1 ^j-a 3lj^l 

^J-se-j—uJlt 11 iiVl JJ& CjLst-j-d Ch^ ^a^LsuJI 

4J 4 rtU j a J$ ^jt 

jLL^t CjIj L^ 4 j 1 j n V 4 i>»jL^ dU . ..1 3 jij. V < n a 3j. j t ^jJu 

Sj^l ..." ^ iZj\ j a^ cr^ (J^ jj '*-j^ . Lbj—LJU ^1 Ju>>V ^ 4 rt i“i V a 

^ JGjj J-)jJL^ Jl-ilU BLI^I pLlI (3^Ju 4-.j-t.uli i • il ^ ^ 1"" 

^Lajjl (_yi-C. (j^ 4 .5 j, 4, \ Ti ->tTl jL-a.I «*) CH®J .SjJuJl 

ciiljL^ ^ J_Lr^ U J ' 4ly mj ;^jJI 




L- t-i.u.>- (J^ {3^-*-*-“^^ 3 i1 ^41 jail ^Laj^VI ljub f^jja S^iLs^l 

V*! tiij t^ju/l_L^1 ^ 6 *"'^ I M rtj ^3:^1 ^juiL^ a .lLHaj L^ 

3^ 4 till 4jii9.^ jl j aa JuJurtlJ 

ijij^alt «>ll Jj-tTuj t4a ^Jail j^t^t.ti JuLa y t^^a 3^^^ ^u^lAa C. 


i ji al 1 11'V^^.jO 31.3^ ^3 ^ I ^ ' '*I 3^ *■ {_y*^y Lrt 11 0 iJuSt (_y^ I 

4-j1dj| 3I ^,>d3^ (. 5 ^ j^A*! Y jK\) (_^Lc t 11 ttl -»nU i.U,a TT- a apL-u ^1 jJl 
33^1 (jujI ^ a a . 3j li 'siI 4_a^ cr^l I *" ' "I iSj-ibLaJLj 

jlp <^l 4iia ) 4j^Je-u3 3^.fl>. ^L3 ^ju(LG-a^ 3“^^ ^ja"ia .aj^ af 

3^-*-u^l p3":^Ij .^LSJl 3 *i (_31 ^cli-u ^A Ljjj-33 *1 » Y * 

4jujVl Lot i4.^jJua 4^j.se-L^ 3j-a:>Ji ^jja 

u^Jua ,x2.Cl 3-^ 3lUiLa 1 ^ia 3^ tGjl^.ab^ La>.VC.I, ttij4 4 aj3^I 3j. 1 ^11 ULlII 



d^UiMUl SjLtAAil S.JUI 


1 JLA .i£-Li-u JSLiiuJ SLst-O-to 4^\ Mi'iXt 0 ,x g-r.VI I^A Uj-^ 

^jSLl 2 )jL.Q-*J1 qjA Lx-uuLuiI ii.Tl-*.j , A aJ 1 j^_yA 

(j-ul^l A>^ *uJL>^ 1^ J:^! 

i^u~u 0 i » ' 0 ,^1 tLc.ijJ ) *1 ^1 5a£.l_^lj tjrt-J L^jJua 

4jfcjj5 L^-Lo (J$ p '“ ^‘j <LLa iiiitJl ^L^t t 4 Jaj )lnV AXa^j,!^ 

4—^ (J^ ‘ t-^ 3 4 -jujLj « I «-i x^ l» .u i c J 

(_^j— jlII ;2>—^ 4 III 'I 'll, rt-a ^ ju rv LdJj T I ^JUb JojiJt ^ ir 

!a .i) \.i StI 4_j_jo^i| ij/^l 5jl 4-*JI K. a. C. Creswcll jJ^—4j— :y . —< u 

(A Short account of early Muslim architecture, Harmondworth, 1958, 292-6) 
Jj^iw Ifj^suuojji J-JU^ 4j iIjJljx Jij-ojJI (jIj Jj-S-It (^1 Jj- 

^^AoT j Jj-laJI 4**^. '>- tj—liu-x, ^L-jJl -c T - 

IJl^J ^ ^LjuiJij j- ^jrf/jLi-uJl jJl jJLji^ajI JLxX. , 0 

Jj) J- i - :i *3 iJjJ tl)-^ tjyc-ljjjl JjJo (J^J 

^_yjl jJi!u.uJ Ljbj^jLj i>JUbj ^ 5 ^ Y' L^,£.L4 jjI^ LtJ^ tjJj-a-Lj-u-u AT L^Ic>'l—k.uA 
(,aiv (Jj-4 Jj-a-aJI (JjJd TY 4^-4 -wj3 ^ ^ ^ oj lr i S^ Ct^J 

a ■*“^^ 4 _jl.i^^I ^ h ^ . Lc^l^j ) ^ idiLjaLcJiil ^Jub 

^.. 1 tSf l ^ I tj‘\ * 4J-uAj 4-jjujwi->» 4-ajjLj 4^^^Ju4^ 4-^ 

• c.7^ ^AJidJ jLdjf (3i>^ 

LbUF 

. J^-«-Jtjl Jj-Laj (jijCij La i(J^-cuJ_^ 4_AjL<-tJI 

0^—^ j Ml ^ (j-iLjJI ^jfj^-SJl ^—>-1^1 ^ A i- 'v ^1 OjS'^ LI i a x laA 

Li-ljli W (_3J5 (3"=^ ^L^l lj^_ou_Lo o^j ^ 

2uLlj>J ^jJt-A ^LIqIi.ilU tLc-tjj A d.a 

**' * 'J iLj£.ljj ^'\ (jj-Jj t-^^fau-iU jJ-uaJ L^JuLc, ^1 

jS'^ 'L^>21_.-uj.1 Ijub .t.a.m SjLjJI (jy-ic. 4^Iui- i- :v 0^3J — 

Lu ijj2_c. j-jJ.-K 

i .>±<1 1 ^d .'v. 4j-£ljtt.i ^jLiai-t-gJi 4-n.jiS. >• tiUi 

Cr^ I *u 11 ^L^J^ -^0 1^1 Cr^l 

t ^'i-t-i (jftliJHJj jL?b-cuV| Lbj-ALta^a jJ-p * ''■ . < } • • 




ft. 


.*-JjL_:^5 L-aL_fl_:K j^Lc. <LjI LiljJ ) T L- fj fauLllI 

Lc^ Jjlat j I ’^i ijL ^_yjljJi ^jij»5J! jj ) ^ tn ,j\ SjLcuJ ulILZa 

4jl ^iLaL-g.^ ijJjjJl frLtiuJ CjLo^I*^ (III \ rtli 

Lr^! ^ tJi5^ 1^ U, ,.j Ct^ J i.‘ ft" i j (jL^ 

LjJj 4 1 i,iu,JLj (j-oL_i_nI.l ^ a1 c1)L-o^Jjl 1,1 »1 * ^ J 4., i!\! 

^JlSIj LAj-liJLl SjLjJl cjjjjiJLa Iji^ L<iJ_i£:j 

il)^ S«J .(jujI j rtli ct^ 'Sj)"' *"<3'^J (j^ ^jUoL-uJJ 

j^."tLu-a 3 '^J (j^ (3^ 33^^ L)"^ 4-flLc. ^jojLiJl 4 j:^L^ lLILIa 

4i!l» ^j| 1 f U A J^-LJi L-Sj-Laj ^jLiXl (jIa LiJJj (,3-^ L>^ ‘ 3lljj \ V 

3 LoJLIa L>-^ (Jj^LiJI iJ^ U( 1 Jl^ jl Jl2j4J lLIjUI 3:}^^ 

.j.-^ 0^3:^ ^ l31 S^j 3 » “H ' 


iUJmX! wl^^f 

4_lA^ ^ ^ ^ J ^ 1 it-. .^Vl 5l.)rtll 

Vi L,cjcjj . ■^" 4—LLt!I Cy^ c-jL-(. a.n 

3-^-^ ^liojJll ^LojVI 4^^L(iaa^Vl 3L«rttl rt a (^h i"K 

^LuuJ 4 jijtl'i . cl)I^^.,0-56-3Ij jL^Vi 3^ jcJo-u/ 3^^ j^Lua-a ^j_4 

("i li^ ijjl^^__jj afl . 4-i_JL^^_uaaJ 1 4_jlJLjj LaLoJ ^i^hV a 4^c,LiLia-oVI 4-^Vl 


^_3a. lA^LiiujJ 3^3^ ‘^^3^ 3“'^"^ ^ *1 ^ ^ jjLuajo 4_ulL{iaa^V1 Cjl j.f.rtll 3^3^ ^ 

* / jjj 3 ^ ^ 

rj,x 4_3j-.>Jt jl_^-tji1 cJ-dlul J-ilj t '^({^ tii U ft JLa-l^l o t nj »3 i V 

^Loj! Bjujlv 4_^Ll^a^l SLi^ ^Lifujj (, ill^'j * iSj) ^^^ (3^VI c^Vl 

Cj_)L$ llij V-3^ JuL»Jl Sj-lalitja CojIj cLILlA 3^J^^ 

> ^ J>1~ t U 3-* I .4c:cL>J| J,.,.i I ^-^Vi 

Lta-^—tll 3-^-*-^^ ^Li_u^ ‘3J!3"‘“*^ u-tr^L.fjO 

4^1a 0 y\a-A^ tOj-J^ 4^L^j a Ij L^Llm ^1 i n U IjlA ^ 

4, t^\ A 0-)L^1 ^1^-u (4_^LLlaa^Vl 3Ll2JI t“uj\ 4.aL,4 C (jl . 4 t^^V-1.1 {jy^ 


|-<. * KJ i_7^^ jftjliaSLU 3:*^ .-iiJjJ^ 4 d ■ ,^ ^!1 ^ La ^La^l ,^jja jLldJl : ^jL^J ^_y^ (*) 

jW^I (_y‘^l3 • ^.a—>Jl «-^>. (CJ 4 l_(^_o a l ^ iJL-Sje . 5lA 1 )j" * ->-'j 4 ujl: 

. ["(a-^^Li>. ; cLLUIj . (_T^ LibjLa •IjuLila 





S^UmiUI SjIjickJI ^ 


^1 CjLvLp3-1 4-1 thT j\ .^bVl 

9 

Jul^JJ ^L*J| ^ ‘—4_4-anJ jJL^U 1 A. 1,1 (1 a oj^ 

^Ll*j (jj^Luill .fLlI JLqJI^I 1 

Ala Cjj^ j jju (^! i jlaj-uJl (_yl^ • n"i1 jIjI £>£■ lArtj 

,aj a ^ j ui ^^^JlII jl i" U^—^ iS^ jLstjl 

^jyJs tjl jffl.fl I.JL tjj t^l j *i *wVI 4 Ac. ^^JLl 1 , 11 ^ 4 n *4lj 

(_yj| >A^I i^(a2! (jA*) cr^b ijj^ 

4 4 n ilnll (_yJJ j-A-^l (J-*^ \ 4,1 If j 4-Aj^ cb^ t < I ^ (iitl 

^ (4.;4-u£L1! ^ (^1 ^ (_y,''i'>^ g<.Ia.o L.q,^i^x. 1 (dl^Lt 

i «Vj 4 Wiiiil^ ^^.Jr-lli «LI.t *4 ljl4 ^-^Ll A>A 

(^1 4laaN^La 4 4.u-fl‘i a (tu^ 

(_^1 ^Lkj^ (J-^J ^ ^ JLhA O' ^Ltti-^ l l ^SLqj HIi^ 

ji ^ ^t^ti i'“\\ a , U. ^^"jJLj 4jL^4-Al!L4 ^| iA-jJ^JuL^ 4.J ^LljO 

jL^V (^j-^ 1 jl—Li'^.j jIjT '^1 0^ 

j 9 

^JlAjJ (JjLdiL) "XI ^.Tl I 11 ^Juo Juju^nj j\ 1! j V i^{\ 

(jLi^Vl (jr^J iW^Vl (jr^ 0,5^_5 i0b4jJSj-o 

0l 5^ 3Li^ 4 U t r.l^ i^J^X.I ) A jl M 'w Vl jIjI A ‘^J^ 

♦ ^LjaI) IJj^j4^ 1-^1^ 

4.UjcLLla-L^^I 3Li-dJt ^LulA JljJL>U ^^0-11 jl ^Luj-C-U 4^ll(Jt d_4 ^1,1 ^JHaiJJ 

CjljlaA£.V LABj jl 1*1 lU jLiJi>-l LAjljLsejlj 

^Lj ^-(jJLi 4 ,.^\.a c. • 11-^j 1 jL-u r, 1 4_A1-11 ^Lj-OL Q^SLj ^Ljj>.V 1 (_^rfaju 

(_yl^ 4^il£. jA^bb *<^^1 jJo-i-u (jr^ t|»^l cb^ 

4-^Lui_A hlULj'l jLmJLl 4 ^ ^1 -UlII ^Lj^J |0 " - ■■ ^ ' JlIC. ^ ‘ 

AMjji jjjj ‘—‘■^b ‘i^^i o^ ^j ^ * Ov 

J. JJK ijJl jl 4l ( 111 I (1 IL ^jjjU-oJI JJt I •>» (_Ai 20"^ ^ ■■! J ^ *1 * Jl^JL^ 

cjI ajUI i 1 jrtTi O^jlA^ <JLa all ^ 2 >A ^Lti A JL^I 1 iiA SjLc. ^Jkj) Chsinman 

^IJlAcAuuuI 4.Au.if!i A ((4 I ,t.»LLtiiJl 4.a-4-t^u-Iii b ~' 3^1 ^.CJ 4-^1 ‘*^1 

1 — 1 ^ HI Jll r1 V tl J 4 ^Lfaik l l J .till 3j^l 1 f A 1 . ..1 . .. 

l^j\j ^_t-«JL 4-!u J "w. bA® 0^1 ^..Ju-V .1. < itJ t(Jt—aJl 4—*.„j_ilaj ,' 




6>w \jl^M 


Cj[ J tfl" tt l^JL>>l CajL^ <L4jJl^I jjiII 

fiLijUajo 4 -^Ij .juiLtil J rt!l l^n ‘ “ 

ftJI Cx^ 4-3l-fau.M JJL-ao^ ^4_LL<iii I ^^J-aLc I ,^.a l J 

JjLSu^ <1^1 -^ti A I tl^tl 4-BLt.uJH LjqI 

tjL-JLI L7~^ CjLi^jjjJLI JjJl^u 1^11 4 ^ ^ "1 1 (3-^ 

. Jj->J1 (jr^l iJ-*-aJ cr^ LT^ 4_-a5Lt Uk-ualj 

3^lj 4 < II ^ (_7^ 4 tn^ \ ^L JL^ 0*5^ J. m\ J j . C . 

> Uij-*- ji" TTj ^1 ifiU t4^\lUt^^t 3la2Jt 4,L<.tu^lj LaI *^VI 

(<u t(Jj)2->Jt 4 I ItOA C*3^i 4JS[J tjiai-VI (^jj-Loll IjlA CU>Z U-u3j^ 

3Li5JI iH "i Iti a 4la3 i (ji_i ^LijjVI (3^J3 ^o-iol-Sj 

iJ^iaJt tjJt L-ojjJa^ .4ji^^Ilij jLiVI JJLC. 4_^LjL]cu^Vi 

jf 

jJl ^U.) jlJL%j1 JuJuau '"* I (4j^^ < .- * - hi ,- ‘> .. (^jJI 

^ ~ I ^ 

. - j4 i.4.j4 

0 * * 'i * . . ~ * ** 

jLVi X>Xc. ^ mJ»I 4,j1.4 c. ^L^IoVt 

C.<*KJ UJJj ^ * * ^lm»a (jJStJ l^ <Iat > . VAn ^ IJjJi 

A C. 4j^-^ 4_jo^L£ 1 ® i < Hj ^ t^LcuIl 

;k» 

4 .5 tU < i ill SU^ j_<i->J 4 jJL£:L_uu-a ^ 0-i^ tjyJflU (_yJl 

3lJ^ OJ$^ Ct"^ • ^.^Vi Blx^it 4jb^,3 3-^ UJli <- -.-...Ij^ tl 

(j-A <3d>^ j-3 '^23 *c3^ Cr^! (Jj>L o \„^.},^ t t4->.j*< rt A L ..Jl 


uj ^1 IjI rt 1II U3J^^ (Jl 4r 3j-^ 4^ ^*111 IjIjI (JLq-jlII 

^-jII 4_c.Laj(jlj j-oll (jALlt (jlaj-C ^LL^ . jLjVI ^JlA 

4j^ail L^t JL>o| 4x.^^UdU ‘ “■ * 4lijlil]t 4 j^^1 Jl£.Li-ujj i^ 

4jjI.<^ jj 3^3^^ l^Ti^iuJ ^JL^tCLui^ ^ 4_Ju^l 

^-^1 SLS 4_i_uajl (jl^- Cjj} (Jl t mi) .(j-a-o-aJLl (JL-^alt-aJl jJSLjJI 

^i V ■»"]! ijljL-j-cu 1 <1 gil 1 ft ^ i(J.3jl]| (J^lo (jyi^ 4_4 jIjJI SjLjVl 

ly 

f U Ji^LjtJj .(jl U Lan 1 a.\ 1^ 1 t. 41 «ii> (jLu j U V 

4.jUl (^tuj>J L^ nj-\lji li IflII jJcxlil (JM-^ (j-<« (3-i^l ^1 3*1 I ft! 

Llaa-I Ijl 4j^ jjJl (j-fl (J-aJtJI Loi^ j^Lfl Jl^U (jt 

JL^ (J^u-uJl ^l^ t4jLJLU ^Jila-caij 4 ..^„,Cl1 1 4^Lt«i.U j-iJu^ 



^oLUuUI $ jUaaJI <ki.. ViQlig p^ilUl 


aJaBL'^U ‘-J-JtJ 4 jL-^ <L-j-cLcia-Lo'^i 4 a (^Jj_i_uaj 

j-i_^iAjJt (Jjuui jjt jj-* 1 L^lalii^j 1 ij-"v. 

.^V „ ^ ^J£LtuJI 5i irtil 1 



^Li.Xi 3Lipd tY' . ^ 


<A i-i5"<tl CjL-i^ Jl^-^ Jill j ^.J-ci-tlfA-t^^l CjI^-l^I 

^L»J1 CxjI£j t jM-jII ^j-aLllI Lu^jl jjiKjVl 

^ ''J- ~ ^ ^ ^ I ^1.^—)1 ^CJJL.^1 

^JlII i^a JLjJl-jJI <^JJJ JuaJ . jJI jj-j-£ijJ1 

^Li-joj-Aj-^ LiUli t1 dL^U C7^ 4 -lx.I j^^l 

J^jI * J (L^l—>- ^1 j j 1 , < M, j -, n jJ 


^^Jjl IjlA ijLuLj 4».3tjl3 4JjJUa tjlS \ (JL^-Jo (jy^J 

Cjj-^IsI JLiJj . l^l i 4 111 J1j 1^_L^I djLJfc ^liu . CjIj) fall f^A 


l^" -» <L^Jk..AiJl ^l^l d j. ^-l it^ .^Nl CjIjJLoJI JJlX. Jlile-L-uA^^l 
t ■( >^ a j~1a V * ' / '\ ' ' <—^J—^ I 0 * j 5Li2 l-aJ I V * 




lIILLAj t^i SLlii ‘"' ■ ^ LaJu>.j 4jL)JlI^ 

4 j r 1 <1^ 4_jj[3Vl O-JtjLaj .Cj1j_LaJ 1 dJL^J 

O-^ tj—(j—J' »3 ^' C?—ijl _3 LJL^ 


■LuU 


(*), 


(j—Ls : I—AJij,d ((^^L^f)) < iiLi 

-j-^1 il^ i rt VI oljJLdJi ^IjL—se. 


jLi ^^Lll ^Ll^xlil j—j," •j ij— 
Law t‘»" (n 4 (J^3:J V 4jJ jj i^jLxujVl CjI-C,1j.Il>.VI 

, 4_i_i_u YO * * f^jja 1 x1m ^Llrt a >1 


« 14 I Al^} 

(jLb ^LjiJI qm SjLjJlc. 4_c.ljj <i-u-a-Al (jJ) 

4 nri t Ji ^ ^jLji^-^i OLulII IjU ijJL-ru ^ 

^IjLSblLu 1 (JLL4^ jljuaVl 1U njj (jV dJLufc 

dl_AI jljL^i (jt Vj j f 1 fiLj_Jt.i_i.IaJ! Cjl^-Lijl^ jL^V! :4j9j(^^_tJLl fiL-uUI 

^ 4.>.IjL 3 ifiLta^iLijjVl SLjJtil fiU^^I '"*! n ■ - ^!! (jjs 

iM 

^jL2-ii t^_^^Li.uy! ^LlJ! Bjujl^. ^ 1 ;1>^ 

4^jjJ _^j-^ (33^ t-jLjti.al i^ljjt-uall ^jK III sLuaLsw iljjjlIIj .^IrxiU ^Llll (3^LJ^ 
£^SLJ .^-^J-^t-a (^1 a“i ^ jJlSj ^JljlII ^Ij-aJJ jJUji>o dJM^ja! 9 t aLl! 

jj-u3uJ! ;j’^_^-iSL!l 4.^iL*.wVl ^jjdl^ tfiLjj_Ul (jj»!j_cMj o-^ 

JlJL£. ^Lc. ^_^ ^_;;,JJX>.1 JL3j t^LsJl c1jLqLa:>J| JLjJuJ! L^jJ f IP^I 

A.J^ A ^^^lj_>.lj oIj^^Lj J_5e 1-u—a jSo ijL^J • Jll J—i-j a ">■ ^ 0 * * 

** Jl 

Laj ol^^J-^iJlj J^ljL^i Cj! j aLuLlI (^yul m ili^ ^jji JL>J! ^ i >i m VI ♦ J < ii>)!^ 

LjL^^V LaS^ < tiU ^JJJ^Ju fiLst^j jjj_i.*j (j-a ^La-:^! LAj l^)a 4 !ljljj 

i4_^txuaJi diL^jjJajJI ^jja JJi^ ^JLgelLmJ fiLuLlI ^LLaJ! Cijl^ ^ 

** ^ 

jjy3 5 jUi ^ 4_uaL>. '^La-c! V] j-uaBj 4 .C.LLu3 ^Jjjs 

.fiLuLlI i^jL^I i—sLiio fiLa^mi mi"!! lj-1^ 4JL>J1 alx^ 

"^jL^^.H i> f«.i.ul 3LIr*> t a cL^lwO ^ 1 ^ 0 ^ •^1 CjI rtH ^ t.LitJL..uLi ^11^ i H (*) 

. 4_j_ 4L^>JI i>L^I Js^l—kjl : t ,^^L>LLa a 

. <Li.j^>jtJI CjLIa^iajm ' ^^ J-i-c. jijjLj : <L4 .uI^Jj j ^ 1 ^ -L-»3e.^ cJloJ'G 

.[^>Iit] .(^U^V 2^[2l\ 




ftjoUbutfUl SjLiAaJI p^ljUt 



4 tiii«t} 311S JSiiiiM 


4 t <tiii< cr^ 3!?-^''-* “Lr^ ^L^t CjI^J^ ^Lmu! jj^ (j 

3^. 4_j_31^^—tjl (.iUj j iA#tl 4 j Cjj. i"i, "<.<| 

t4^ jotitl .ol^JLail tfJUb 3^^ «:Luu^ 4 j>JLjih^ 3 ^ ^ i 

:(^^i.uSJI jL^jVt 4 I j j^\ A 3j? 6 '** 3^^ 

V “i iikI <La_>.Lj t L^l.i-< 111 *3L5—3t_j-:^j CjIj— iJij 4X:wJ 

^.U 3^-^ t »T*- I 111! ol^J^ ^Ll^ 3^ , "^^1 ;j^*' 3j) ** 

3I *3^*^^ 3 ' w ' “3^ 1 ^^ CjL^I I u I 

4.1j..X. A ^ \ I ^ 3'3 c31 3 4 j >Laj^l ^ ^tl 3L <4 

^Almunecar c-«SLlll 


Lfe^^-iiin 3 ^ 4^tji 1 ^ v3 j 3^~^ ol3^ 

^\j. ,4i->t!l c^LuiJI 3 ^Ljjt_Jl ^3) Sierra Nevada 3^^ l>^ 3"*^ <-dJj 

3h^ 3« ^jLjil 3^ L^..*? * Granada ^ Generalife 4 J!j>jJ1 


^ 4.^ ^—^3^ (Ji^ CxjLSj < <idU Cy* •^-*^ 4 ,Ll>.Lt^ ^ ijoja i-^smi (’*) 

^jAj Ci <al^i 0'\!TA d ii-^ JuVl ^.Ldl ^ ■■ ■ ‘‘j 

i^ilTu \jSxa oy^j^ >^3 ■Ljtt L^JajL^ 3 ^^ VL“i«.> Itu-t -v 4 JjJl11 

•jJjj ‘ w.—lik i'> d*-^l ^pA '“ii^ d-^^ 1-^1 • 4Jo.%m 

» *1^^ ^\yjU - d^d^ "^3 ~ S^,^"h,M("fl u.tSLiJ>( C.<.»li> j • j-SK^\y d-J O^ jJlA-La I y 
i ^yASt—A '. dj ^ I <jiJ^J L^JLa«^<LI <Ld.LaJjLl fiJJb •^^_>_ftJl ^L^jf (^jjl i j.^ > tJi 

.[^/Ul] .(JjL- ^ja 






4^UI jJoLSJl tjj) <^lnttl Ulijtj. ^ '^4-iUj-4 jl^wL-o-o (jJJ jjL^ 

.3jjL^I ^ljL>Jlj jjll 1 ^ Sj..j ia IiII 

Si tSI UjlWj ijJLlil (Jj >-<» tCjUl._uuVI djL^ l1}ji gh Jl3j 

jjIdjVI m) ^^j!uSU1 4j^j«JI j-:^I oI^jA (jSj ^ OjyuOLi .4^juuu 

^LjlII ^ ^LjXI (JSII bXjL.u!i ^Ubijl 
jI S^ j i^ ^d[>^ 3^ ^Jla (j U LaJii^j 

cjIj^ j11 IjLT jl CajI^ nil Jt-d] jj' ^Luuj 

I I iitl ji U^all JL>Ji <ju-J^ OjI£j . 4^LLu 9 ^1 *4 jt j tU 

Lo^ jjLua.4^ (jr^ Cjjl4Sc.Ij .^I^I cJiIZccjo 

^aSblLuiI La Ij.^^ jLVI ^i Jj .4^L*]I 4_i^l^l cjISHIoJ,! L^^ljit^luil 

CjI^JS (3^ (Jp^ jjjtt jIjLa^I LaJaC. <La«.|^.4ii 

*4j4uj^^i (^i 4.HU JL i I j^^^ -jua jljLaj 

t rth ^[. ^jl t^ " U faall L^Lc (j.j,4jJlJI (^j. irj ^ ^ 

l^3 • JIj->-V1 (J^ j!j^i\ ^_yA ^jSu ^ cuL^Lo^..! ^j! (jSLl i^, S"i < nU 
^ ^ loJLc 4 JuJlII Ci-jl^ ((jJJj JjLS-a 

(j5-^ .^_5-tl5ljyi i>L^l ^)j!3 (J^ L^jjxLx Jl^G CjjL^ 
jJM—>• J-4^® ^j-a—<-uJ a[uk O^ ^ <1*1 J (J^ j-jIiLjlII 

5^^-^Vl OJJb^ .4j>^^jjl ^1 (jl (J^ iCjLqLa^JIj ^l^-*ui]lj j^^lxail 

4L.».:^1 CjIjj^IJJI ^_yA JuJutll ^jC. ^ ^ CjJL^o .4jjJlXI ^jA ■■■^ 

L^ tjlS ^Jdl jl (l>jl 0-* ^^3 (4_ujJLl 

i>L^I 4 .a.»AI jLuiJlc.'^l^ J_ui3>jJlU Ul^La^ Li^^ILq Q5-ajj1^ ^^Lo-jw ^La 

<.lll^r<-t.<i ^ q ^ <j[^ CjLoI JlScGuui^J l5^ 

1^ 4^Jl1,I aIo-jlLi-uII dUI ^JL^ (j^ .4la^jLli ^1 oljl^t 

jJu« 4jjLa-« jljuaj CjI^jJ^ (JJLIa cGL^ 4_>JLi-o ^ Cr^i 

Mons Solarium ^\ ^_y\£. JJUj 4^1-111 JL^I 4l,.'li4< jLaa^l j\£ (*) 

"^Ajw ij>^'* g^4III• 4<jj ^ IjlA iS^S ‘ U '*~^'*''^ ^ 

juLj jLij-yi'y I 4-4^jjj ‘.3^-^’’ '• L^g-wl 4-i.U; I^ . 4 jj>^^ j_yfl Jiil 4 j 

.jV^» o .^.l 4) ■■.ii.itl ojiA ^ 4 ^ "a . Sierra Nevada oj-c.^ j]. 4^^ j3 j 

j^ ^ Lu J -uVl 1 ^ j_yij jj-a 4^Ljj-^ j_>.i 4, ■ ■■*. Mulacen 


>-4-a^ El Generalite ac-aj^;^' 4jj^» sdalj^ ^ r^l i 4i^l ^4^1 ,jl“... .^l 

. ‘ UT^ ^g-a-^q ■ J tlj-ojJl 



dhj^UuiUI S p^IaJI 


(^Lft-»1 tjrt M i^'y oi^jiJt iJLUl Jthy-" 

^b'j 4 LuLaaim^ £1c1ic ijr^_^ i*— 
jtjL«t 1^1 1 CjjI^ Ju5j .tym ^jl JJU^ «j^Iih 

.4-'rJ"J.i ^L-flJU ^LnSi Y• • * 0^ 

Lhi)*^ 0^ 1 jU f jljxll (jL^ 

^LJLi (^jiL^t j-uiLaJl (jr^ ^Ij^j (jr^ • (^£?^ 6 ‘ ‘ ^ ) 

4. Cj, JL^J .CjJ_J^t Oj-JiXjLa ^_p5ij->.| L^-^XA 

^_^M_i-uVl j-LAJtJi UJ>^^ uM 0^-5^ 

<1^1 .^i^_<-*Jl (_yl^ -^^'-'-*15 j»Ltu j»ljL3fcJxfcul 

L^m-Aj 4-auljJl 4 JL>JIj 1 •".> ‘S\ aJJ^ JL>>t 4^^ (jlSLoVlj JljjV tLtk^! 
4^1.( u.a jjIjLjl-^ ijaA'W |»Lc. (^l Lc^Uj jjjti 4^JU t(jl^^^ ^jLLi3^^j>^ (-£jLi^ . I 

^jLlO^I J L<?"(< >iJ 4^1 Miti ^1^^! Juxlj 

^jl ^ ^jIujLUi Ji-iji «G5L>. CoL^J 5j^ 

f !,<>>, aj yj3^^ JJUiIua (_^ ij^ 4j| VI tJSLwJl J-*_jj ^jL£ I jjb 

LiL>.ij uln i4i^Jlli (_^ f YO (JjicaJ 4 -jlj_uu lj^S[jaj 

<L'iJT„ix\* IL IjiA .4 j^Ij 4_4Lc.J ^JaxuI^ Llj^jLi-j 

4^1 JL>-I jj.*ucMj9 

^jjLoj <d ljufc .SjlcL^I c>* Sjlc. ^L^jI 5lj^ <LLij-ul^ 

2Lu^ (_yji ^L^VL tL^jLi-J JLxC. 4jplj 4 ^Lc.Jj 

. jllLo! 1 JJt ^JAC. J^ 3-^>* 

fltjJLad (jl^ Jla 5 jJu-dVt Lai 4 ^ Y * 0^^ 

4,xra-<^uul ^..AjlIclj BLLaiXl 3^Ljui^l ^jA aLuJI 3jLa CojL^j *.>'^ ^ 

t^jUUi -a^ jjV jU". ..n ^jLus^ jJLusVi ^JJL^1 <^L^1 . Ijl:^ 4.ili^ 

iSjUiL^t (jr^ CiLicILfl ^j^ ^Ul l-a^ ^t.A 

.(Y^ \ i4 j ua'i jJuxiil Sj-cJJ isLfii ^jyJuAU 

oJJt 5Jl-^ Cj-ajL^. J_5 4. xSL^j^i ]».j.^3l (Jl tk rVl ^jl Ju.:^ la^lA^ 

Jll C.,V1 (_yjj Uj Vt j-ui 4.A_lAL>Ji 

A j i\" T CjI jL^a] i^Ju^LULi LjJ\_^ (j>^„AixuJLl rt A * ^_>.Vt 4 —j-xaI I 

.Aj-QjkVi (jjo 1^ r »A.i 4 j^jJJIj ^_5-jJlI1 SjjJulII CjLxLu^-Vt 
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a^LJLi CjLq^LlX IjJj JL^4lLtJ 

^—o —* ^LjJI ^ 

< Ti ^ Sj^_^jJ,l CjL^^LlJLI £L_3l_uaVb 

1 _a1 . c-iV^JLa-i-uVI ^Li ^1 ""i I tt\^ 44..4wuwX .iii^li 
((4_i.i>Jl i>L^i i^Lul» ^' “J^Vj. Li^It 

jLl ^J—j ">» 4 t lU t^cL^j) dL^l ^Ij-icJLj-ul 

ijJi cL_Hu 3 . L..aj ^^a^ Mo ^\ _C iJ^jJl 

Vj i-ilj-jtJ V -ijJjua 

A ^_j-Ua-3 ij5-AJt cGLj_3- ^^J£. Jj-llitl 
ijl-tj.^ 4Jils^_ja ^\ l^^-.j_j>.| jLc, <jS[J 

< ^j^lAx] J-4A<->J.\ jc^LjJI ^ ^ ^Lc. jlju 

LjLlt^l ljj& .((dj.^ ^14^ i^Luj)) 

^Cx*i5 ^ I »J-i.^11 ^_j-uaj^>iXl 

cjl^-l^l c-LJljV \j^ ^^-qx. 

^<Li^L-uil 45 * ‘^1 ^LuaVL 




J1 5^ ^ 


L>»Ji ^*J - L c-^a (*) 

<jj ■ CO _ Mo/^itv _ rvt jyj ,cu3 

-U^)JLI a I ^ A U. • a fl Li t <r l-!!-> L^ I j a 

__>L < «i *><11 ‘LT^' 4jl_iiJj_i4a 43 L-L^ 

^y I ^ t ^ ^ ^ -' “ y ^ A y ^ '^- • ^ 1 ^ ^ ^ »a 

.ja\‘\Al iLtaLv ■01} I y y tTu-r 4 • ■ 'y gL, .1 

jjj ii*»»I .ii.>J' ijj _V.<;_ae..a 4_Lji>JI ^Liil ^Luj 

. 5^>ALiJl dllis^iajwll _ ^ jLa _U£. jIjliLj 




^ C ^ A—A.'^ta.]! I) 

(i^L^) 03^J ^^11 


■I 1 - 






('... 4iij Jl.>J 1 1-...\ I 




■n 



6«^UmiUI S jUaaJI ^9 Ouui 


^ ^ rr 4 L-kJJX *t ’i (5 jJI (_^LUi o'*1 j\pi jJL-i-ail Lalj 

^4-1A4-jj 1 ^^Lj>Ji t-->l-1^» :4jt^xC>j 

^L tilLj (3 ^ajj I 4 -J 9 \jtj-j,t.tiJi]j CiLLti.>vii foldu i ^ 

jJtful) Claude Cahen a-j—^ \ fo. ..t^j *4_^mj 

CiL^V J-flL-ifoj 

^CuujU ^ ^}i..'t.4 ^^^1../ fci <a 4,l.caJLuj^ < ^ X 4-J^ -m-tl I CjVI (3^ 

(j( jcju£>!_^i [j-^J *jj)ii 1.11 ^^ij JijJ.„f,«t llj CjIjI all 4 j1.j. t^j 

^j 4 "o (^IjJl 4 i <utllU L^l jL^elLujtj a->^» m n <jii^Lj 

<3 ^ >4-^ JLJ^^ C^Sfc,UjO t4,J-d45^i <L^LaiiJLLj a i»i >^11 

.<Lujjdl CjLL^I y 

tc^V^^-La.«-uVl CjL at JiicILutlj ^jusL^ ^I af. 1 ^Lol^rj ( a u^ 

VjuSj . 4^LbU 11 4 irt.J 1,1^*^ OtjLcajI i^^yAu^S^J 

ijiTi .«^_jbJL^ljVl 4.J>-1 ■ I u A)) ((4_>.1_l,u^» ^ ^L.t-a JL^I i 

AjLL^ 4_AjLi,uJl T * ^ ^^yjLa-a (^>^1 (^j-t^aJLI l^ISJI 

t4jSLI (jbdi ij a! ^LT (4_Jka£, .(j-« * 1 4.<i„.l7 ■>■ jill 3jdi 

141 rw 4—^^ Li > Lj.. L -^J ijLA ^JL 4. C 1 JL^I 1 4 ^ 

i.ig all ^ ^ 1 i »l Ci^ a\ (^1 (jl O^ CaL^-I xiJLl 

. ^tbui.1 CjLL^^ 










r 
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1 t.fA T ^ ^ ‘ ^^: T —> ^ * (_^|S>iuj.TI 


JL^ «t53L>Jl 4j^M-i-ttaJI oVT ji^Sj 

CjIjjVI C^L^ L^jI /4 a^.l.SU jj 4 jl r CjljI£ l.^c. ^ jl.4 Cj^^iJu 

4j^ iVjl tfjLjfc I UU^ Ijjj . Lo 4Jflt^L»C_^ 4 jjL.J *n 

Laj^Io ij[^^_>-Vl oL-jJlS-jJI^ cjV^I c-bj—OJI LuI^LcLj 

■ ^jla I^LZju_u1 

dj^lo L-fljJui* Jj).c.r. ijji Ct9^^ («-*-ulu 4-j^i i n ^ 5l^l 

4_j_Jul Ct^ [3i*^ 4 U T''\^ j, i (uH (_kuaj^ j> 1 <"> 

^ ^j_4jl1I ‘ “-j jlIc 0~^J^} 0^' 

^ 5jL^ cL^lAll * jj^ "iill^ (J^ <"n 1^j 

c>i 4-a.Llo U"* 4 j I ti "i ^ jl ^JLjljO 

‘■ “^^"> -^1 u^b *0*^^ ^ Jxo^-4 Lllaj) ^ j it^i.^ti 

^^4 l^^til ^c_iJajj t((4 ij^ fl Jl» ^.,1^ ifiJliil 31/VI U .(Y-) • JSLill) 

. - Laij L ,a\ jlIc. jh>.^ (4_aju^ I 2)jL i£. 



S^UuiUI $jLiAAll 


LS- lLi . j^lnJI tJt^L 


- ^ I A ~ 


^JLA ^-3^ 


) y i^jL-uJ (JS^ tel)Lua-pl -jl.irwjJ l^j _ (^jL>JI 

^i^iw drij>. Oj-4JlII (jlj«:^l ^VLj 4^.i u"ili <Lii,4^ 

j-^j-^ £jr^ o'j-T^' Jl>^ V , Y (^I iLclJj ) 0 

(^JU>^J^ Jaj-JvJl JL_>.I JL^U ^jl '' '^^1 <>ill J^\ < u 4 t tJa-uiJl 

Jl^Li (jl j—JLcL-a-<3 ujila^ u-jJl ^Iju (^J ^^^CLojLSJI 

Jf ^ 

jL-iiu-j ^ f^.x4iXt lLx>. ct^ ^■.j..i.“jj 4_uLitJt 

4JL-C Ju^UiJl jCLj LJoLaJ _uj(j ^^3 ^jaIL^-jL-SJI t^Li ^!U.j,-3kJI 

(j3^ ^IjL-JI Joj-jiJl C*. uj Lo 5jLc «_C cLla_i_u|jj 

Lo ^jLiJiiii (J:J^ ^L->J! &J^-£t (J-ftlLsfejj 

• L:>-L^t ij^-V,fC . cLst-j-OJ-all (_;4^ C:r^l>^^ lLxxJI 

JuJl5*o ^ Cy^3 (j^'=e^n tjl (_yJJ dr'ILcjl-flJl i^JLskJ cr^ 

^ j; 

IjlA jj:ai_<uu rtll tlrv cr^ c5>-^^ 

cljLx,L-ajj^yU L- :^ ! ^Ja^L->. ^-^-JLl 4.. J,1 <; c 4 jL_^ (jt^J 

. Jjjii,! tU-w ^_p^La5e_>Vl jl ^L^jVl l^Ljujfl CjLuDLaicjV^j 

4_^LiiJI Stj^t ^lu.,'^ ~L (.uL) 4.-i^l—4.^t 4 j^_(ulJ 1!I I <Ua-l.»..C «:1j-j>.| L^l 

(^<l"i<\n iLaLo^ aJjLcwA > 

»<L4-uj5vj>i. I 4 .a.^1 

t-SjJoj ^ d < ii j- A 4_j_a-ei-5Jl ^.t. V ,..L ^| A-j—cu-U L>J 

A-Jiia^j ^Lo L^ AjljA (jlJlj (J^j cJlSjj i(jOjjj_i5_»JI (jAlwjLili Aj^^VI 
LAj- <^ , tj ^ ^mj A^j->JI ^ JU£- <—Sj-uaJl jl (jUii.il 

JJlC. jLLc^^-u3j.jtt Lo-Aj lijl Ajj_^Vl ya ^Lil Ijj <—-ulldl 

(—9jJo ^m iiij l-«l .Ao-S^l j-»jVl jl j 'i Jt J ijuA jl£ 4(juuuLcJl 

,^3-1-31^5:J_5 ‘l-w ^ i^d-ll j.^^! L_fljJUJi ^ ^c!u AjL^ a Ju>.1j 

j-® O* 0^1 er^ J 

j^^lLiu Tt j jrdLfljLflJl jic 5*:ljJaJi jjJu lyt ^.n Loiij .A_ui_ij JjuLlLj j\ijJU]! 

* ^.StULo^ i U H jp^a AjL^ \ L7~^ Aj^ u"iJt A J1 4 ^ 


■.Lipdi) '• «4.j<L^ 1 JoLijjj* ysi tChuinmun » sl,.,t.,,\ l j:>-j» t^jJJJLI dLupyi (*) 


«« 






i 4^.< n"Jl c3>^ Iju 

^jj>> 4j| !jl£. ljLj$ ftljK U, CaL^ ^4 jL4-« 

cJ"^^ o^ i^u * LajI j-5-« 4_ijLc-:^j 5Jsl t <14 

■*■ ^ ^ i t i jl iL^ljj T * (^^1—ui j t]^i-lsa-j-^>J 1 j oij^Vl 

.^^ILa ^ , t i jf jLj-ia»l 4j_*-u (jl^ 





jij-Ls (^_ya C-uL^ L^l J-A ^4 ,i-un,iaJl^ Oj_^Vl 4,^<-u-tJLj Lai 

gf ^ 

t^iflU) cl tl^ CjIj ifiTi (jy-i-ui \. 4 jf ^e-u9^ Iju^j *aj c. 

^ Ui^l I ^j'^.j-uju^t L^j rt"> I ?t\\ ^ Is il 

^ d i_tVl t". ^i-SJ 5 ^ a1j._« 11 4,j jo^SL^Jl l5j^^ oL-ojL_i. 

*- ^. 4 i.x^^tI jJiLo » ^-4^3 ‘>.L*irtJt j-mIIJI { 1^1 1^1 L^^(4..i,to^dt 1 

^LS-li-ul L^j)rt.MI Cijlij . \ 1^ (JS JlIx. t ^■< Ii"iJ 

LdjJ^ ^jt (j.i -<*1 L^-^ .1 S'iJIj AIjusj^ lIoj j ShJIJ i5jL>-t^ 

1 0 4,j \*CJI 4 -^L,j-uII (jO_<uLiJt (j^ j»L£L>-b I \ I«" 

.4 1,1^STl 4„t„i "d 1 1 ^ ( M rt t 4-dflj^^JaJLj j-j-ull 4^JaX. ^ . Lc.ijj 

4 . .>■> ^tl ^1 JL_3e-j_iaiLj 4.J^-uJljJ ^J-)JUL^ jL%ui—i_uI JL3j 


((O-i-sJi ^L^t JtsLjl»»—tLlS^ L^ sjj^ '-iilj cL> (*) 

ji ^wiJ^ _Uj La^j^ L?^ jljLia :5L*4jt cLij'i? ij3j” i>^ 

^^I ■ . 1-^ di ■ ,l..^!i , ..~,. 4»J1 i] ^L>>^l 5JujeJlli 'c>d3^3^^ uillj 

^Ig- ^^ «" ■>■ < L« V ;_^jJ! t—J-i^l i_.ui.iiil ji j- A.^11 Sj.ir'tU 4 -ar.j rt.rail 

.' _’’j ^ • • “ -'^^3 jJlaj ^Lja^>.C. Jk£.L^ LJ’^i I [ ^*>.oi .•I'hfc.ui 

^j^Il>- 4jLLuJ ..^Jljjl^ t A«. Oj$^ ^ I Jj.af. .xjcuj ^^3 


. J .((... M jjg ^151 ai 4j!La JjL-.l!L!Ij . .a 3-^-* 



<kAol.luilJI SjLiaall fO^liUI 


.,Lic JL-' v lj i ■< cn aj j 4 j. '^Lrwj (>» (PUl (jtj-J-l 

^<L4-i 4^ 1*1 111 4 r t;.JU * Ja j \ j 1 ■» 

4..4ji STt-fta-a 4,jfl.^l oLa^i.^ JJ.>ij^ * L^ x. /m i iiAAi ^-IJllj 5ji^L^ 

«Lut ^ ^ Mitl j I t n tic^^U 

¥ 

^■^Viu t h lU oUa^^JLlt Jea^ (J^ 4^ i^Hli 4,.jL^£l 

^A '^Vl 4j^_<Ai,ltl (jlj— a_4 L 4 L 4 J iJjLftJ SIjVI &lxJb ^1 

..^jjLlJi 4^jJeILuiJ (^Ixil c^Ji^l 

*• 

cjL^xwo-I L 4 L 4 J 4^^>L^ Li^LLifudU ^julo^l CjjI^ 

. 4,. 'flj 4_3 L-ouj 4—’L-^ta-J lILju ^>Lj L^I Vj <4. j5\.ttjji \ ■'‘■■^^ ^ <*i.U 

4^L_u3yL t^t^.ja.! J ^Lft-C. c 4 I. 4-dJjJa |>1.X ^ "t idtiLa 

jji .^jlc.Lu^ (j^LoLc. ^1’1‘fci'i 1 4ij> (^Lviul,! 

4_sJl^ (Ja_^ ^j..1 j SH ^.a, 4 (jO—4 uL^I (J\J 4_3l ,|1|U t"< J i V' 

tO^SLiMl djuto Ly^"^^ ^' '^1 j (jyjioljVI 4jj-jL-L^t 

tj-^ Lbju^ SjujLj^I (Jj-LaJlj CjWI 

.4!ujl>JI ^j) I fiin 

^.LjJ—'fc.j j tiii jj <4^ III TA\ ^.^JlIu 4jljLSjijl JljvI 

p j * ^ *1 ‘ " ^ L^l ^ i.u4J ^1 

^1 L^U->. 4.^ 4.aVI 4jlI Vi f^^^JuILuJ \ |4..l.,,mi3*iJt . liinjt 4 _J.LiJ1m< JJ 

# ** fr # s« 

ijt a"i!l fjl^ ^ 1 * (^1 i j V * 4^lt.u 4 L^(g (Jj/aflj ^j^"i-4jL4Ji 

.4^Lui^Jt oLlL^jlII ^tjxXi 

V| ^ *^3” • Iaj 4.^£^.^JI t ^(^*) 

t,_ 4 _iijl 3 -^j-^ lP) Jl>.J <«_i 2 j 3 -^j-a (jj# '■Li'> .«L>i*>jJi j_ 3 ».lj 

jLa I ^ ^' ■ V^lo »-1 «ui n^ ~~ jJI t 4jjb.^>i.u W3^3^ 

fi 

Lcn-wi iIru^Jl iJuA 4 j »Ifijjrj ^jJl ^■IflU.Mjt 1 ^ jm jJt ■ 1 a^!) 1 

jjjjjl OJjl I fa3*t i^jkJl -V^> II 4^^r\^LuaJ-a rti^ii t-iujJtaJ 

4 J ^ ‘ ■ l^.. .^ i_y^ \ ^*iifc.-v iV^Ia \ ^ijJi j^jJlt , U.^!t Jl>- (j»3^ (■\-^ 1 cJ-Wfc- .L^j 

Ja.iJl ^ till Ol-^ La 4 jJJlxj tLcljj 

^ j^\ o'^Va ^jA CjjjLw ^_y3 «.LH !jt^ .^LijaL-uio (jUlSULiS ^1 jJl 

.j^jJ.! Jo^t ^ &U.) ^<oj .^lajLJi biikjr 1 4^-^I i^jJi .^jJr>ALi 

<Aj,*itAa ^j^ZtajLSJI ,jja jJS^ C*jLS^ I j]j ^Jl2j La 03^^^ ^Laj (J-ajJl i_ 3 ^Lj ^^luujVI 1 J.LI 

4 i « 4 ** * * 

t j| t.!f->j L.1I ijV • t4.jii*i^lL oL^LAjjVI tpnt.^ ^u LjI ^ m ^ ;J^3 ‘ i-arf.n.fl ^^^u-uu 

4-j^-LII JoL^j '^^0) » *'''^3 l^iiL La ^l 4^LAJt <^Lc 

■[{*^^'] -(Je^ i>i-y->JI jij 




6k>UuaJl 


A i ro Vi (_^LaJl 1I) jt t„i.Mi-^l a SjL^ CT^J ti^JuiajJl 

*OdJ Jt (3-jLulil ^ JdL9^ {Jjln"i < n a jSltL 


t4- a i^ali A Ju£. i irt'tjj ^ ^ tu a 

$ s ^ 

iJg fc -' ^ a-fc.^ A.^t) ^ ...TTx .^^jLu (J-aj LJij).a^- l -*,n jJI 

aJJt • LaLoJ 4-j_ibt 4_3e_jj-iLjuaJ 1 jJ-2-^i ^ Ol^ 

JUJL > . ji i^jji 4i t IIL 11^ ^^"<.».^)LaJl tla-j-iJI ^Jup-uu ^L^l 

(j!^ L^jJo L rt.a >j ^^^ J T- ‘J L <"■ L ^^ jg<^ 41 ju3J i I j .i in '\ * 

CjjIS cX^j , T Igiia aj^j^jLjus 4 al-v j.au^ (4 4jLu3^ 

JL-^r. LajL^ Gunters chuin 4l <.iil m 

4.ala^1 CjLuuLo^I ^] a , f ..ill < Aj^ 4 iit^m 

(^^LuU 4jt.jj^ (J-*-o^4-u< J-^ud£. ^J^ jJ^JaJl jLlo^I (jj-B i ■ 4 uji! i * 

HI a "illj ^UaxJ^ lilxA 4j^^ tiJLlA ijLa ^ C>^3 11 jL->.lj Acre 


w. 


4^L xJhJI Cjlal^Ali (Jj^j tut 


i \ j-a 41 4^,j.< iuA (j^jl 4.ji.,li4 ^a 3 ^LjlL 

4.xaL^ ^ faujaj .OJL^I^ 4i,l,tiKl.b<ii (J^Ia \ .ut t 4^I ut^ I A'\ ^Lii^iaj l^_ilc 

t ^JoColu-uJ t ^J^La 4 t <»t^ ^ISLXl ‘“-j-i t -i^ 1 L^Li.uJ_ 4 ^ ^ ^ £/Cu-u 

tLb^j-A jLt£. 4jx_ii_uaJl (3^J LTV 4j-uiJLuJl Jlcj ^ 

JjLxJ ■JL ^ l.lIc. . 1 (ui! JjJLu La^^^-a jd£, t (3^^413 

(jUp-ftjLaJl ^JLjxJ 4-^Lc. ya 4JLuLcaJI 4!,<<ii,tii,ll (JLaa 


(jrO.-a-jLAJl i^JL>.j j^jL-ajj ^1 4 ji^ ^ . t l Sjj^ i>t11 ^ «<i 4 jtiJug.^J 

4-4jL3JI ya ^Lal^ cjjJLoIj tL^j-JLi yA ^JL-oL-tJl Jojcj 

i4-^_j_iuaJ1 i^jL^l ^J J-djJI Ja^ tJ-:W ^ a i<■ 4 .ili.n.tt 

- T ^ ^ 

J.2.1^1 1 itr 4.1aaJJtJ JuJL^t 4 jljl ^^^ JUA ^cIjlIA 

1 <v t ti.4 1,.4 «11.4 4.^L^1 4l.mlfauJi cA^^Ja j^>S!j » a^^A_i^tt 

^pLj ^jJaJL CiLa^Ldt gJLA jJ^ .4-3r-jgi^^II ^\a gjJaLm CiLq^^^I JJLaoj 

Cjij)in'>irTI |4Jj ^ i^4-Jr.xg, JaaJlJ yA JL3-lj 

<Ajjl J . ^ j ji iAi ‘ (^jL< III 4JV»»I I«i a ^■ -A jt^ >i rt a Acre (♦) 

*uJLt 4 i I i>l I It ^j4o lA 5^ a ji. ..1... II L7^J ' J~^ >—dVI 

.(»JLa ^Lo (;jjii j a. a ) 4li*<ii.M 




Ak^UyuiUI 5 jImaJI Sjiii.Vi^Ng 


Cy^ cr^ oLjo^Lc. JuJLstHj 4_j_jLjJi SLqjLSJI ^ t ^ * 

4.'fc L^ j^JlJ (jl . <j:e_j_a*x-ail J cLaioJl 

iJiJJJLl 1-^J .(jip-qjLSJi 1.11 £>i ^J^LijULLjO ^a.i . .. aI ^ ^ ^ tl ^C-lSlIajJL 1 

Jj ) -^ . 1 t Ly^J^ er^ [u*>:4*] ^ ^ U^ 

. 4^LijuILa a.1 ....^ i 

W 

4j_4.aL(_iJI liXaJ (jLj 5_L.^1_^.J1 ^^^l>aLc. «.L(jl ^Luxl) 

olclj-ill (Ja-5E_i-uJ 4iai *n I t |CJj 4i3j;t-4 t(2r^ZL:^jjJLi ^^yCLAjLill 

^ LaA^ t^—Tffij a tjrt "II 3 j^Ll11 

t-La-iJl (J^io L?-^ jlJLfl^ Cjlftlj^-SiJ (^j_j_>Jl 

^LulIIj 4^jJt SL£.tj_A Lr^ Iji^J-o all 

dJUb IjL^^ . ^ <.n ilj (^"i. Ju£. 4_^LaJI 

i4j>.\ faii.U (JLq-£.i jLjjoJ JU^G (J£1j CjJLcLj-u J-^ 4_flj^-LaJI 

(J^ JL>-t li-L^^-stJtj <-Ls-j_>JI jl 4. L(il(.u.ll «L-dJj-IaJ Ajj l Ji ^ 

jl ^L^jVl ^ j (L-^Lii-cul (_^5 ji <L-4 jL_SJI (^[ 3j_6 

a<^ 5^«tliLL« 

4jijjL>Ji 1^ 1^ t^t ^ Luj-aj L^L^ jj^jSLU 4_JLlJi A^a.ux 11 5lji! Loi 

gLCj.ISjjJt->o j! 4«ju^^ 4.Tr^.jtf jJ-a t4a_5t_uuJLl 

<L_pc-i-u3_^I ^Jl . Ld\_4J 4-5tlaj.ujaj jl L_ja!a.iJl 

.(1 _ \' JSLgJI . ^LLjlII JjSLiJI (jL£ Ijla (4j^! j ^ 




i.. uij.\ 


(_yi£. (jjiLst-lil ^J-A -X ■^"n ^ t"^>.x1* a Li S" 4.jtaGa-aJt 

iIJl:^ 151^^ ^ ^J (»Tt j 5_Al_S^._aVt ^Lc 

^ tf 

Jta-i-uj oju^ I (J^^Id? L^j-Ls 

3^LjJn-f. A^t -J ^ ^ ^ . 1-^4 d_-!g_ _i^ti 

^ Jl c 

t(jljua\ »,"i-o <i '*» j A tl (J^Gj I -Q, xfl tLo'^^^JLsuoj^l 

Liiij) JL^ CjwX_£:t <1-3L>. t ^ 3ji^^-^ i_4 A. t 3_tL^ jlIc 

4jL 3. (_^-ic. 0 . 5 ^ < <1 "ti jjlj—-1-4 (3^-*-^ <L.j * ui ^ 'Gallows” «4_3-L*fu_A)) 

JL-Ltoi^i Ly^-^ tjl i"il 2 LjljjI j_yjij_>>. A _al 3 ~i t-iiVI 


.« l4 ~ « C .Oi)^^ l—>Ll’> {jyi jSV^i.^ ^jjO . 


aAj ojLutJt LlUwjl (*) 


6b9ljjjuaJI 


L-cJu^ 14-j-^JuB L*.4 jJL:k iJL_uiD^^l ^_ya ^^L-uilt| 

4 uaJjJLt JlSJ \ 3U,^ 


(*), 


^LulII di\_i^l_L3 ' . I ..1 /11 d 11 



pa.— 


4.<uLa^ i _ ^ * 

* M Sj^jlII j^L^Srt jIaUj 4^L^1 i^Lwkdi jl V) 


jLjJlfl 4 f I m" 4 iMi^ Lt^ <L^jJ .4 4 ^ 1 ^ C<j>,/ 1 ,^ ^ 

<l3l-4.ij^ , 4^^.."TIj 5"t! 1 ^Lc. d 4^3f ^ 

^Luill C.(^ 4 ^cuB ^ i 4 - 4 jL^t JuC. ^ SjL 3 i:.)j 4 <Jai 4 4 ^L^ 

■" ^ 

^jLdJ d^pULXj^^ ^1 ofc^Vl j^jja {JS* ^iJLuS^ t l.».tiu4 '\ * (^1 4 jiLuLl 

La.4J ^^JlJI (jja {Jj t.uVtj i^jlSLoVI 

<li 3 ( 3 ^ U.Jj) Ju^ L^J^Lc. d_i Olhjfc. Cjjjut ^i> - <i-i-->» Lo (^) 

(jL^I 4jujl ,a A . ..Vt iu,]^ ;^l£. «jut a'jJt 

> i 

tllLtystJ 4.'aL_L^^l 4 jw^ Lr^ ‘Lt^jTi.tA I jt t-irtl ^ tclLaji^ (jr^ Cl.<.uL>.j . ^-4:^ 

‘ ’ ji i_y^ ji ■ dM ' ji 4 11^1 J*. fi (J^is 5 jL^n Ci.gf'i'wt 

. 1 .f(LlUj Cul*^ .Alaliag ^V1 





Ak^UjuiUI 6 jUoaJI p^bJI 


(jjjLjtiJl jli-a ^ Jl1£. V , 0 

^IojOJ <L4jli!l (J^Ja (^1^ 

(jf ijjaj 2 jj1j l-i^l Jj£. 

i4_ajL^l djiaLua j^^l (_y^L:^ 5^lj-^ 

^ (_yLuaVl (j^callt (jl ^ 

^La 4jjla t ^lll^ Jj3 ^\ lUjV Liil j Juu , i Vij 

< nj ^1 mil j_yA aJJb 4 jj <*‘<J'V. i\j-^ ^ jl 

(_yja ,4—4 jL^1 Jli j ji i(tj SjjLjJI j!i -«^i Lj^ju^. 

d . A^tl jlJ 4 ^jJl 11 4_^L^I ^ 'j** 4\i^^ 1 4aIjl>-I :^j 1" dl'fc. 1 l^j">i1l 

»Uj ^!1 juttJ (^jJi] ^L-JLi Jl^ Lkl-a-f-ul La^ 4 < «3 , m 

. 4jua iJsa-tiJI 4 ajL^I (2>^ ■ 



"' **^' ^ ^ JlJ«JLujIj 4.juaL.aJt Cjl—Q.^tJl!l (jLj in, til u-lAij 

■■ ! ■ 4 ^ L^j) i"ij Joj-^tj 4 ^jjJL1 4.^4jL2JIj 

i'tc'. 4j| jjZaj_iJLl ,^0—^ j (J^ <^i II ijlu tti\ jL^-jb 4_4 _udj ^Lla-tJl 
,4.^L^1 3 jlc.L^ ^Li-uJLI 4^<ii"!! 4jla c. 

ojjt :4jj__ij Jrt iitVlj ^_yi^Vl ijrjJajJl C*ja_>Ji Jj£. aia^Mil a'jjt J—(*) 

, ^ A. ^ * 1 <^LdJl l ..^!l .Ujt^-%, ^_ii.Vl ^ ^t^Li<o jJ gy ^cjkjjJl a_«^tjLll 

. j .‘!ia^L*Jl j^j-^ ^_jLa Ig'rtm! jjjs OJ^ ‘ ia^Lc. 


j:;-.-^.. ■! 





‘‘‘ ‘ "*• * 4_S_L>JI t i J < , < i.4^ jjl A jtf . ^jLx£. 

,^ .U ■ (jjjtj jl 5_S_L>JI Ju£. i jSK-^ ^ < ■-< i « 

I 4 i.„<ii>Jt (^t] «4_Ai<fm» 5j-c,l^ 

JjU J!U-i . E 4 Urt/tl jj£. <lLjLjo j - j ^ 4-ajL 3 4 rt,\t a 4_3t-j_a_t-aJl 

.B ^ 1 L-ijj) <.^"11 <-j^.^? tAS Jo^JU II A^LdJi 

jd. ^f>\_SJt i_yl^ A L^itll SjjIjJI UJJ_L<3 (Iitl Il ^l jL< r . 

5 " .“1 1 4^L^1 f^jja ...Vl l_uL^I (_yij ^ (4ji^^^l ,< nj^ 

j..%..>Jl ‘1^1 ^ ■■■] t4^lj Li ^4? - l^j -^tl t t/1 1 n t4 < II 

.K lY JLlC. (_p3jVLj ^olaj^ «4 rtiMitJ)) 

1-^^ 1-^ 1,1^.41 4^l^l JUL^ t4-::wjjdl 4-AjLSjl 4_j^ .jS?I u^~> 

4^»jL^1 Ct^ 4|iii1imI1 (J^L^ ijlj^pcd 'tJjVl ;--iJjj t^"ll 

Q^\ mJ .D JlI£. fl 4 jjjIj (^Lj ^Lui-tl 4^1 

AD ^^^LiiU tEH i^\ n^.*iir>,rNll xS5 "*■'*i— s^LIL>.1 (^\ 4-Ia^^^jJI 

.4^L2JI i_j Ir 

iiJJj ^_yjfc (4_>.Lji«^) 0J3^ 4_JillJI 4.AjjJ(aj| 

4• ^ < tx < l£J1JjS» ^ 4jt t Jl^ l^j4 t4JujL><JI 4_^1 _uJLI 4j^ nilil! * 

" .r. Aj irf^"i II i^LjL^^t 4 ^"X11 4-^j)^ i,.i\l oljuu^ {JL>JI 

•-• “ ^-4 ^ LaL^-I 1^4 j ^ i^hII f^^jljLJ 4-i_uL^J 4_ajuiuXl^ 4 ^ A t^n 

<Lu!uj) ni a 4JL>.1^ 4 j^D 4^^L^ 1 g^Ir 4 ^jJlLI 4^L^I .dM-^I <^Luaj] 
4 nltll 4 DV DVJ LikJiSj-x Jl« ill 

Lj rt^1 4 jJ[^I Jt.ru ^dudjj 4 j^ I,(I‘<11 f-\j->~'^j ^4 i mi ;^l 

^Li.u^ Qja 4jvjjd,l 4 4^1 flil f^jja t4.sejLau^\ ji U^! JL>.? 

4jjSu (jlj-^l J 4 * . 1 1 (J-L^-i-u-lJj) .^jLSLa^I 5 , La t J 

^ 4.^L^I 3jij-:^jJLt 4-^^LaJI 4julj CttfillaJ Ijl La 4jIujL) 

(jJi JL-^lj J_ju i^\ *(JU-a 1 4 11 *1 g ^jUjSLj D1-^ 

(J^LjL j-taoJl 4la^ CxJt^j Ilijj ty^ LojfcJLxV ^LajjI V i^jlajVl 

L,i-ul j 3 A 0>^ L)l-^ 4.^L-d]t 4_ja^L«JI '.'JJ iv^"tl 

^j-m^ulIL (j,*iSL*Jl^ t4jxjjd,l 4w4^L2Jt (Ja_i_uI) ^-us^-a (_yl£. 4itlMi.ll 
4iuJU>Ji oLx.^Lla.L^^>U I ^,‘L^ .^^JJLl <■"■<>1*1 jJoJjl 4l^S< ^Su \ Ai.V ir 


6.xpUjmiUI SjLuuJI 6uiiiJkJ^l5 p^IaJI 


((^Vl ji Line of collimation « .Iso-)) alxjb 

V .Levelling 4^L_JLl ^4.<,un Height of instrument 
1 ^ AI **. 1C ^ (Rise and fall ^ ^LjLjjVI)) d_ Ti^j L t \ ^ .i a 

(.111.1 t lot>. JlJJLi^I ^ < A. 1 " tt a" 

jl JUJ-TtjJ ^Liij.M-1 iA_^^ ^CJ 

^2>-« a S^WTI ^jJlA j i-iJJJLl l3j-^ Lt^I dl 1^ 

4-IS>Lc-> a ■ - ^Li-uJll (<.lf\^.:^l ^1 4j_L*(.L-u.tI (j.£l jjjjJLcuJ ^ *1 ' - 

jJojJl aIslS-J l1^ (jt^J .j-lb-lh 4 a< jtLill 4 _bL_uII jLlitJ 

JLlc 1 ^ ‘* 4.4 jL^) i— l3^Lu3 ^ . -dl 4 -cjI-^I £^X. d iArt-^_/:Q 

^_y3 (_aJJJ,i . (_^,L>JI i_jj^_t.tfaliji JuLc (j-uSL*JL) uSCa Ilj 

gL^Ljl ^jJI *.^41 t3-J^ Ut^ ^ IjlA 

1 "ij ^ 4jl VI (CjIjL i ii.>>llj 4 j^-cjjIJ 1 a-oLo^ CjUi^^_:wl 

4_iL-oVI 4_j1jlJ 1 SU:;:! 5 iCheckingback <{(^,^L>JI 

‘Li ... 0 3Jl.;>. 1^ <LdjjJaJI ^Jub .' ^ * .u^^LIL>-I jI 41 i" ^Jl-^ 

. jLqj£.VI^ 4_5ijlj LAjjL:^i^ t4j^j-ullil 

^LI-‘»‘Im>1 JljlU^ 'I ^ ... 4Jkjji:> CiJvjJLfll iLilJj 3>^J 

tjl—jLjiii aj _L-^jJo 4_jvjjLfl 4_AjL-aJl ^L-a (_pdl 4 L mI i ut l 

4_^L^VLj 5^ j t*s 5j^(j iJSLoJt 4_JUj_« 4 :a- j4 


- ^daJ(JI L-uj-juaJ 4_)^_^1 JLi£, .JL^^ . J-aLjLlt_« cr^l 

4^LiII (^Jlmu] C.clI^ i3&^J Cy^ t-* 1^ a i^j£. 

4^'ll.I A 4jtla3 lIj^i jl-^l Aj^ti.xJLuAl\ < J 1 ^Ua-til La^j 

^5_4 i j" ■ ■■ A 4_4jLiIlj ^4_3t_j^-t-aJl (JjoLx j 4 ti.« Mill S.icL3 LbJu^ 

Cjlxj^j *(3t^ ^"*^3 ' 4\ lAii tju jl Jlaaj I ^ m-i ^L-JLIj t jl^Ij 

1^J )‘ i, i n ,X I V I f. 4jXjJLfl 4_4 jI- 5J1 {_y-l^ 4 .-o!^Lc. 

4.Tr^ a tr^H ^_ylc. ^Ij,.j^ *4_ajL5-JI t_7^1 4 ^MjlII JULtsjJ L^5L>. j L> h 

cJilpLl I*-*Ljl JLilj |*L,t.ii si ^ <i_r^ Lilki * t. Uc 

C.‘ '**■■ * 4_La <3^ 4_5t_Lii-taJ( ^^Ju ^LxilSI ^JlC. 

4_-4jL2J1 < hi^^ j ,?tl |^4_£u_a_ua J1 J^L^] a-ni.UI D? L^l 

i^jVl ijr^ LLi>. La Lr^ 





. 0 4 j li < Tl C-tJcjjt .(^yluaVl ^j-a-jJl 

^ ^o-i-uji^ 4 __o^4.jl11^ 5^-j1JlI1 JlIc ... A Clcii 

4_o^Lc Cj t4-gfc-j ^ jJl ^ ^J j U.5J1 t, ^ 1^ 1 

—*-11 (Jil Jo j) U-V («-*-0J .diiJi 1 j A ^ 

.(*^~' ^ * (JSLiiiJI 4-4jL2Ji ^^jlj j.tAITiT11 d -».^t1 



^liajJI *—«-*j^ \ * ij^ ■ I 


i?jL(k ^1, \ V " t i iL ^ 4^ i.hTJ! 4_5j^-^ Cjj^j 

*4j>. ^.JLll fiUijLSJl l.i^j 4^1*11 d**-irt<^tlj, d^I, lil O^J -.^LUI 

j-:tj (jlj_^l 2 Lij_^1 (JLlJJ) ^ tdl I 111 < nil 4_al m a 1 

4.. '^ 4 „ i v\l l (_yi^ g^JLjJl ^ «>1 4 oi^ .4 -cjL^I C->»-Il 4^^1__*J1 

4i X f 0^jlju-fl-^o Iju^ ^ ti. uJ i-Li-iJl 

V _ ^ • ^J^Li T u- l 1 ^ ,4 _;^jJlX1 4-4jL^1 ^5jLc.I^^ ^(^jJjllII 4_i_(itt>. ^1 4-Sjufail 

iOgk ^ OGK CjLjIMI :tto.S.4 t~il 11 ^ ^ 4 .-..v) ^ ^<- 0 jj 

1 6 J (3^Jajl ^*1 I(1.4^1 jjLc |Qj .^4_^ A a ^1 Ohk iOHK 



6.*flUwUI b 


'Oy jWajl!I (^J\J 

^ lUlb I J A ^cJo-ioJ {^jl^l Jex^l ,^j~A 

CjIf-ij-iU J-uaL>- 0_$$^ \y^3 .4-«jLAjt (j—C- 

* ^JJ Lf>^ 4 jKTI i^Lcuil (Jjls (_yi^ (^p^LAitj'^l jl 

4..d£^.IaJl alxJb V.l I id 4uLua^l jj^ (^jJl c,.,< t,<^| ^jJa^j 

iM ^ 

a.ja Jjj ^Jk C. t^L.m XI ^tiU g^-Lui- A-A 4 rttLmJi 

.4.^L^I (_yl^ ^1 In4l ^Lflj! "u JL^ t, 11, 1*3^ 

4Lull,Iijl (J->qL>^ '4 ^ ^A< jJajJI CxjI£ i4 S^L.^I 4.,2£^.WI 

It^'w (_7^^ B^^-iIjlII (^Li 3jLifu| ^LfcnJLi c^l 

4\tni (uTI LT^ ji <t"<r Lot JL>>f LdLuA V ic, . 4 i ua'i 

^l «*J.i (-1 Ai'ij ^j( Lajj t4-J ^Li-uit (_yi£- 

•J^La:J 4Ldul t 111! (JjqL>. 1jl.4^1jl-o i4^jjJLl 4-4 jL 2JI (_3Jl 2^->a 

4-AJ^JaJI *j-^Lj 4ji 4 jI£Lo 

.4^1j-^ LT^ ^^jLlli (jt ^Luilt U>" , ..J 



M \ * ^5> <* JI ^ t * :V . \ * 





6h9ijuaAj| 


1 ^ (ojL9^0 ^ i ' '* (3>^ c"<.i5 iJg:> .X 5! 

4Juu3j j3 -,‘■**• ^ t4 jfci.tlriA^I SLiB ^Lula 5bj-i.uJ tSjbJL^. 

La 4_5£^ (^j (^LLA CjjL^ ti-dJj ^LusVLj .^L-uJI J-ua-all 

Jk^j . J.a.Ail jt. I (i! ta ito i I n 4 4jtjJIxi<lj jL.. A ^LaoxmI txi 

4-JLlaS 1^ UJ^ i lo J Hi t jj-C, SjLj-^i Ljxi^j 

ij-jLi-ot I ^ nlortAj t..„,t„uL^ 


^loJLlI 4^l_ObuCJ *11 I l'llii>. ^ aLkA Jui£, LJi^_A-C> O.* ^4^ A 

^Lj_L^I 4 I At Vt' f(Jl a t" IfiVI Ja£. . J-^lj ^ 

JL^J . Ijj AC. A J A^tl 1 4 M l aLLaJI 4-U^j? 

L^«5*^ Juilx dj-Ll ^Juj (3^J JlIc. 4, t ui 

.> i*^i!l . xir. d . .*:. -^tt Lolia Ji^^4Jl!I 4^'^Ij cLxujj ^a^jij *4 i mi,^11 

^LjJ^I Ji^LoJU a Ij *11»1 ^ M Vj jan ^ rt" a") < <il 

.^! A—^ • fJ^LuJl^ JtaiJl ^JA5J1 

4 « A l t ! i-CjJa-a—a *_jj^_uaj 3 jj^I (j£. o>jl, i c. 4^LaJl 4 JVI 
^^^JL^IjlII Lb^JoBj t j I I ntl <■ n ^ ji HI L^]^^ *(^ ^ p-ol 'Jr iH) 

. JUJ->JI 4 rt j 4J 41 mlt iij L^^j-U Lr^J 

4-al rtr >.i.ul Jl^LjJI * O.‘ 4ru!La (j^*^"*-**-^*-**-^' 

lJu-cuj J[>W SLLoJI ^j-a aj-:^ tL^ll 4 t,"t ml 1 6 

La ^ Aa I» (3*^ t". ^ t Lu^-dj ^t^jJt 

. Xif> *^< A - 'fc j <>lr\j -L 4 IoLm^ SliJ.STI Juc. 

.(J-S-St (_y^ LAjjJU 4jj.^V| cJlJj) 4_4ai_AJ i^J) 1 *1)U 

*_4 ^ | < ^ 11 *1 1 1 ^ aLlaJI ^^l.,A..«-i-ul 41 ^ 4 ! InU Ci-AA '>* '“^ 

JjJo (j-Lc, La-S t(_yALaVl dL^VI ^ tSj^LJi ^-3tj j tx:!t. 

CjL^ J^\ ~UJ (cjA—\ * JSLjiJl jJ^I) 03j SLLo-Ji ‘r 

JS 3,1 Ml >> Cjjiejlx : 4 ,«a,'i La «4.,ijjKJI ^jUJLI JsL^jw «XjLj^ (*) 

A X A jl ^Ll^I t X i ^_^jLMiJ 4 > 4*itVl 1 j^lfinlt 4.ALfaifaa ^j|l t^\ tN^Ui^i 4 .ajjI L^la 

t-jLlS La^ I A _) • ^ (JSLtlJl (j3 t "> a iiij JLd 3l jVl (jt lii H> >V ti^j ^f 5-_L>-lj ^j^ . V^ajj* 

La^A>^ j_y4jl jLmVI (3^J ^ i j , r» , r lo' i H >4 iiMi jkJI ^jl 4jjS a^>.aa ^J^^juij tLiiajI 



dk^HuiUI 6 jLiaaJI 






Laj3%ILw/t Lj <1 :A ^ ^ * 


(iLul j_jJLiJ! 4^ ^"fH j_jj ^L^Lj L^.iJl (jl ^Ju^l 

*■ f ^ r " 

.V JL4J jc-la_tjjJI (1)^ I 4_tLa£. Aj-SHil 

f . -« *^ - 

IjU^ ^ i La^ rt '•>» j)lla U j ^1 iti ja.i tlj Cj^ rt •>- 4.JJI ^ *«tl 

tlffij 4 hJ| (j-Alaj V cLal n inL oLa^JI (_jJI jc_^j_iJl lLi-j_>iJI 
4jrA_4jl^ 4^LdJLi-uVlj < u^\ (Jli (j^ . 


O^ Jr!^ 0^ H 

3I^L>J1 fjt • L^jl>>j CjL^-fift-llil jju^ ^1 1 ji M I til 4 j f 1 

)_j.q tJI ^1 Cr*^ 4 tj ^ '.. 1 a Ah 1 ^i■ *-- ^ ~ ■ ■■ 1 4_iSL4J 


jyi 4 (3^-5tJi-3 ol— jj-Sj ^cIaj (jI lLUj . t V a j— aI 

^ (j) 4_>a-_j_H—^ 1^ 4-i.^U Bjul—ij/t (^Jyt ^c-ujiJ—rJI 

ljS/1 (J-Sj-u 4jL^ ^LiicLlla-usVI oIj-IaII 



6k7ljujL0JI 


towjjji.'iiii ^ui 

Ju A ^ 11 (j^y4-LiiAJLl JLJl^ ^ * **' i^Vi 4 _ajL. 4^ 4 j *f I .<11 4—>.liii.uU dujL^ 

4_jlj_u1^I jL^jVL^ j rttj 4 ^ oLcL^jVl 

Oj^Jt ^^L-ftJI 3t^Vl ^ jj ^ ^l—‘ ^ 1 ^ i ul J 4 

5 ^ 3-^311 (JjLlj^i (ji tijiiji j ( 3 ^-*^ .cji tn'^ .^m 

^^1—>iJ di-lL^ i«^ I 1 1 <"tt • ty _a» 1 CujL^ It^ I uVi 

** 0 
I ^1 Ml c.] ^yll ^,«.i 5 j oI—jljjJLI j .•>- 1 (jL^ .ciJLilX (Jiaii 4Jl^ t4Jio^ — (iuJl 

(-_a>jij 1 ^jS[j ^ m I >ri i4jj_ifli£. (jr^l ^^ 3 ^' Lt^! ‘ '* 

^4^ o^ L^jul^j CujI^ uIjL^^'LjlII t^jL-jc-Ti-t^l jl3 oLsjjJLt 

^ fi ' 

t*‘<i^ill _ lIsI t ^ 0 -)L^ i( 3 j&Luj p 5 ^LJ:^jiJ1 4.-^^ 

ci-uL^ l!i] , 3 ^J 1 ^^>—4 tj—^ o—^ ^ ^ aVi ojljuj ^4 (-u-ji^l (j—« tjjSJLl 

L^ i 3^ 0^ t ^L-ui^t t". a. 1 . „\^ i4-B^33_JL^ 1 4— L.4_^V1 d a1 ■ .1 t,l 

llij .3jLuajLll 1 ^tU3" CujI^ w^Luo'^l)) |<3j 

:4JjljLli ^Utj h pLoj)! (j^ n q\^ 


. .JUunal^^l ^Lajjl iAjIJ) 



ftijollMiUI 6jLaasiJI 


oi——jkji 0^ i(^—^ •) ji-jiJi ^1 j—»—j luLj «\t 

06 A^LuiJLI^ 4 iuiL^ 1 11^11 ^^t.trfcfcj 1 6S ll^l •4f(jjL3h j"* t 1* 


BS = 0Btan4) (t) 


: <4^jJjLjO 


i(() Cl i4< j-4j i4-^j,lt 4 OB CijLS^ tjjj .^) ^ ^jii,.)L.4i3 41 jL 4^ Cr^J 

c* I tiij *01 ^_yJJ O t-rt L^nJI (_yJ1 ^_y/L-j_2L-4 Li]!j_>oj 

I.JI'^tl 4-43 (_yij (j)] 4j^]^l 


BS 


00 |. sin sin ({)} 
sin ((j)-^i) 


L. 4 L 4 I nIoL^ij (jl ^ya 

^^1 4-j^<aI11j 4-4-L»Jtil 4 j ^ya 4j^ IjlJ^ j^ya CjIjI m ^ L7^ 

JiaJl till—JUj-^ |>lii jfr ^tuV 4 _ijL_uij] (3>^^ 1 fj\ tj’O^Li-uJll 

^J-L>\*flij , 4,1 j^ii"« 1 \ JljjJt ^VihIj oLLjui-»Jl ^] 4^L9Jt L-.«.oe. 7 t] 


.tl (J-4-C Q-A 4JCuaVl (jA>J jl-i-Xc.I {3>^l ^LjuajV 4-dj^^ 

(^jJl *^.J 'fc M.H f^lju LufLuuI (^yLA~A (Jx-aJI ljuk ^1 ^yi ^ciLjJt 

JL3j .(j-o^LuiXl j*.l 1 ^ ~ i -V 1 V A JS illx.Vt oJJb 4J^ CjJu^! 

^Li^t I JUfc 4^^iaie-A q-a B Am-tc. ^^loILdl 

ifjiojt JijtJbA(j^j£> ^Lshj} 

Lo-^ZuL^j (_yJJ <'«* 4<^j 4 jl1a 3 jl 

*L^-^ jH (-J^j-la-uiVl (3^J ill 4 A <Ia ^L-i-2Jlj 

j.iiA’i OJ-^ U^ *41!cJj ^ tj-^VI tiLP O^ lP! 2'j-la-*jJLl 

4-^^ljLJt JuJi-se-jJ ^JflLill Sj-tu-uli j. j-al ^j! (jj4 yo jJojlj icd-ilSLa 

Ijjb <jlju^yA (j\J ^LuJLI ^j-u3j < 1 gj!^' (—3jJulJ) *,(i 

^ ^ i.^*juA.> 4,.dJ^pA!l |*i ~l Ii<f1 

.(1 !*-!• JSLAlt jJail) 



iL^LimupJI 



UuJLuJf ^ ~ ^ * (J5».UlJi 








6k^ULjuhiUI 6 jUaaJI 6>juu^jk^l9 p^IaJI 


4jjujj i^j cjVjJoui-uV! (Jjtrwij ju^. eJifl i-j^ l5-^ 

*^1—ill j| c,L»JJ <ijLiJLl 4_aL>Jl ^1 ^1_aijVl 

4jJi j j <" 1*1 (^jJI tjJtsJi 4 jjijj ^LuesVl ^J-C. tiilj Jju 

(_yl^! ^InltiiVi Liij-aoj Lr^ ^ 

^jmS - U ... 11 jjl>. (^1 Cj1jl->.1 ^yi ^—LLiJll jj 

A ^4iL%.j_u i^JlJI jji^l ^Lual JJLC, ^JsLmiJLI 

ijl 3j_ui£. ) Y iflL-JLI lIUj CxJ^^uua 1 Lot *^>^1 

V —^ * J^Ctull j jljLifl (jr^ajy ul^ 


^ ‘"‘tl ^Lijjl Jui- tL4-^JUc,l3 (-LajL>- j( ^jjLfua J^Lijj! jLsbjV 

lilj . ijjLm ^L-oJjl (^yl^ {JlaJl ^ 4*"i 0 (jr^ Ju^jJl 

°i0 JlIx. j rtU ^ u9 (L^^IIaJlt iO ^1 ^jui_c_t!lJI ^ 

4 0 ^ 4^j 1 AiXi ^ 4ta jj -V > L7-‘^ <■■ h L^ll ^j jf ^LaVl 

4«.iJLl^Ia jt JLi_ja (_£i_ua|j tAjjL-Hl 5i-Lx. L^j ilaiJjl ^Jub L ./0 

.(■a. ^ ' —^ ' plij^l (j^ 4-5t_LllJl 


^ 32 ^ V 

uiLd 4LA^Lr.ij-^ ^ t-k^ Jtj) 4-f. j! 4 jJl- 1^ ^Lijjl 

fJjLii L^ l^LcJ '^ “■ '*■^1 4 .a^ lO^ 5^ In,,HI 1,1 iZj^ ciijl^La 

44-jJ1 ^ ‘ ■"■" (_yill jJ^ll 4_j-»jj ^LuaVt JJuC tIa>-V ^ C>"kj^ 

(^1 (ji Al>i_^i c-c-ui-^tj LiikJi (_yjl j! ^LaVi ^Jyi[ ^j-=^3 

ciL^ Ijjj 4 Jl->.(j j-j-juaj jijL_i4J J 3 I L3^ (juiLi-ill 4 Un > jjJa ^LaVI 

. JLa^lj <^j jIuLLcj ciliJt (_yJJ 4 -£!j-j>J1 

(jfic, Jj-A^ .|AajjL:^l *Lj^ 4^j ^jlSLoVL ^ tj’ cr^l 

(2ru ^LjjjVl (j4^ J 1, A.U 1 *( ^ * ^ ^ i^Luall 

4’~J'*'— ^Luai JJLC. 4-3LjJLi oJJt i^j.aiaj 43 Jl£.1^^ 4.43 

^lijjl J iJ-^-TJ i,^ I urt 1 4_2j^jJaJi cP^k .-X-t-«3j-Ii 4 tati .) J t£. 



doUiueJI 


JlS-Lj i4!ijlj 4 t Ml iu (J^ |<w 11'^ 

* 4^LiuJLI Luajlj ‘V «a 

^Jljlj a j ^<if rstl H (Jx4J ^ *“^ * ) (JiuJt Lt^! 

4-^Lm.lj in ^ (Ji^l ^ ~) ^ ^ (Jjt 

rjjjJ a^UiJ! 5^lj-i!t X + 1 j x j plj^t (_3J1 

H;a + m = S:(x+l) jH:a=S:x 

'O^ o^J 

a = mx jH = nis 

.(Jj^Vl jLijVIj ^jLSjo X j S i^a t L)-^ 

(.dij jl a"i^l ^c_u3jj ^Ju^ ij7 4 j 1 i“< 1*1 J^j 

CjLjJjJ,! (Ja^o V tSjTT 1 \ <.^j| Cf L^l VI iClilfdoll L^Lxurw 

ljl£^ Lo (J^ - ^ jM**. A cIjIjI ( M -w 

0^1 (JjM^ 

t<-^V^trn.cVi 5 \\ JV-^ (J-A C--UJ) <^"H 3^1j^ JL^I Jjb ^<<a 

*4m ill 4^1 (.ii^^Jl CjljiliA«ti t 

4_i_iloj 4jl Lstjublj (jlS jJaJs <>iJI (_p3jVl (j^L^ Lai 

fs^jua Vf cJlcuI ^j^yjoV-j-uVI ^LjlJI Lr^l 4 .j_*-u-lILj 4 ^ « 

4.11 ul,«jJi (jl .(_PdjVI cljl^L iia ' ""j (j-«LnJl i^^Laj ^c_u9jj 

4 L^j J^ 4 ,L^j U[CLu 4A]^Ij l^aj V’ttol 

^^^^_*JLl Gunter's chain SJLuLJ iJaLu 4£U-a j y *" itJijIo 

(— tliVl j-v .(J'l-uLLxj^-.JI _ijJLij ^ <III ^ <^ll ^ 

4j ‘■^jVI cIjL>-LhiiU q\j Q5^LuJ. 1 L^ ciiLi-uL-^t 

p ^jJI .afuJL^I jjjuajjl Lo^ LaLoJ 4.dJ^.LJlj ^aHj C-ul^ 51...L..tl > 

ij-u^AA jJ!La t4jr l^u.tiU ^_^a^1jVt ^1 4 11 n jILj 4.t^L^ ttJaL^ Jj) j 5 a 4^1 ...t,l 

((4:>.LlLLI» -J (_^L>J1 (J-cdVl tCjtjJLseJja J-a-C- 4^1^ V (±4j->. 

JjbL^ lJ^-^! *\* 4_a-^l i"ilL>'wy 11 ^jdAJU i^La^ ^1 4 i " ^ L^^ ujul^-a 

^li I ^"i I III J A ■"i.li <ti tu) (jIisjVl 4 hdvLdl <AJI frL Lc,ij 
4 ■ .■ 5«< Ltlj^f tjP-h 43L1 <,aj^ Lai .^_^a^1jVl CjL^Lcuja u-iLuoJ a-lLsl^ diVjLjLa 
L5^ 4 li «rf:\«.a L^JiSLlj t4^L^ AjvjJa 4 iAj. 4.^ Jl£LCuVl 4 5.i"t,V^ oL>>LuJl 

«4»ij^lifciiM 4 ji^uuljJI 4JLLii^ 4 j j-i • “t|l 4 .i. t *^11 3*^' ^^L\ La^ 



6>*pILw1JI ^jLiasiJI ftijutf\1i0.U9 fo^laJI 


1^ .(j»VV0-Vsi JJ) 

4jl^L^oj ^ \l t^\ ■ .j t Aj j t ' (JIjIjJLsuJI I iVi 

!jLj 4JljJL]L1» p * "I * ^ **'*M i i-Lo 2 JuJljkII 5 ^ i^[ >tl ^LL) ^ laLiJ I 

3jufuJlj ^JlJ^ '"* ^ jij) i.U .^V^T 4j^ Lg-^aa.L.uL3 ^J 'i * M 

* 

L>^) O^ * cr^ L^iil (j\S Lo 

/ ^ \ 

(JjaLAJl joSbcIiJI 0 <j • ^(^jJaJb 

JL>.I JSU tcLiuJlIt tbj 

* ^ » t 

tj^—i-ojJLl (JL-:wj tljLjb^ ^ t_-4-i_t-iJLl (jA Ljj^La jJlA 

C>^ 3d>-^^ 4—Jjj ) n A (jJt 4 -^LjU3^LjJ ,^LjU!DJ ^ ^,c ^^jLx-tbj 

-«.bj i M, 41 biaji 4^1 JL^£. (4JjjJLI 

ji " 

‘j ^bj Lftj tH j * “' ^ 2 A 

(jfl jJ-i-ujL^ iljLJ^ 4 ^Lc. 4rtK’itI jji 4j£l] ttjVl Lr^ (jr^^J 

(^ji ^ "■ L^lj 4 ji^ i^^b4 ^Lij jb-scj (jLj ‘.'J L Jla 

. ^ 1 kJL^l^ 4-£.^_4. l3''**~‘^} * ^bl T * 4— 

^ y> 

^bbLujij - 3 L>^ jj-A,^lll jja\ ciUj Juuj 

jIjJLI J ^ 4j^b:x j i,*lVj jj i^lJ,! (jL^ LjJj..2Jj t JL>-tj bajj j g, jlII Ijl^ 
(JH 4^j5b!l 4 rtK'itt SjL^J LdJj (J^L>. jj-ilLj-olj *^LiJ( 4 fli V'sr " «iill 
^ t^l atlj (jt^-Lt Cii J tCi 4jJ| 4JLaL^ IJl^ 

^Ji A ^ Vl ^biiajS t^■■L3lL<.ii..>a ^Ll^l diVjLjm ^Jl^ C< 

5"-■» Disgorge »^^)> bbj>SLd ^<-4 ^1 <.^u.ii.^,U O^J ^ci’^^b c<4'i 

jLjI _ uuVt OSJ^ >C.A.'yj 1 _4-C. 4 t, ‘4J j^l I II ^Jb L^VT 

"111 li nb 2 4 t^iji 4 U 4 fc.A^Lxjfl 

jLt <fVl t Jla _4 (j! Libl Vj ‘cr^i—4 *X1 j (jrj-jLi-^l ^ 11 ..4t tj 


^L>0 jjujL^t d". .U. « ~ 'Sj l_4 _ J|Jj.aJJL) ^^trw ^jlS- (*) 

CjLVjit <«_u^ 4.jt^ t ^ ff\, Ml t!t i 14 ij^ki Ch4» 

^LL4 »4.4iil_^ AjIaxu ktJj 4iiiij L<^ 42]jAC jVI^j j i^Tw 

. a ^ i^_3bdJI (_^>LL»rjg . thJiiJI 

• '1*3:? L?^ 4jjLiiS 4U.f IjLiJ^ {^ jjiii'yj4 (_^Ju (fli i(_j^LiJLj 




6t9ljuftAil 


^ !j._uL^ ‘ '"■•* 4_jjlj-JI 4^tl 

Jj? * L^li-alj «4l^j <IJ cJl!?)) ^.L>. La ^-stj JL^ 

^1—(-0-3? oUl—tiijj (J1 ^. C .\ SjIjJ (j\ j-a ^LSL>JI ^JlA 

JjLjLilll jla" aj BjLjlJI c>^ ^ ^Ll!! 4^LjlJ 1 ^JI r VI 

(^jL>JI ijj2}\ Jlj-c. t^jJI ^L-o^? Sjijt (j? cjLi^» 

ji " " 

^ <11 rt tl ^ utal J,.I>*.^VI ^Lc OjL^ ^I,-<»I^ 

L^£.L-i3t ^_^juJj i.cL-u»£L! 1 <L>-Ltju.Ai.U c^Ll^LII 

tju^ .Cilj-l^l J ^ ^ CjLiLaX. fj.xtL;L^I 

.CjIjLui->JIj oLluL^I ^J^JelLcuXI CjIj^^I <—>"u aH 

t4,L.1I^Ltt 4 jLa (^^Luiuj t(j^jl» ^ ' \ 1 

ij-j-A ^ , IL JjLjlj ljufcj t4 rt il <LjOi i A a 

5jl»*.j 0,5-^J ljUb f^jja 4 1 A (J^ 4 > A jLLaI (_yJLA_:^J^ 

ji A 4_j_:vlltj] t_,i.>.*t Tfcj ijL^j .(--iJkSLa V * * ‘5 JjLji-a fl^LljVl)) 

Jl_r » cjl_j£LJI j_yj3 J-A tjl ^ 

JJL^t_A ‘—Ijufc^ JLa-C.» ^o-uLj q^\ 

^^jftJL^LujJ 4 jl *tl 3j^l^ ^J-JiXauJ tAjL^l (^JjJUT&A (jLAJtil 

o 4_jfcjL_j_A ^j-1^ ci^ m ■> 4 CjVjL-jlaj J-a— atJI 

• (Jj^La^uJLI Lajj>^j »lj^*( t <»V1^ 4^La!1^VI 

La^JL^I <..a.s^\Jjlj^ oVjlji-_a Sjl^ CjJlaj 


4 1A jLIaI 4 «.fau."i jt t Li^^ 4 ^1 A oMj J-A LaI JlielLul 

4.,iij J A**!!? 4_^L!(jyi dJLA j^-^Lc. jjSU 

Lcjj (^^Idja-AJ 4jt ^ (j-aj tcjLlijl ^ JaLaJI I JlA 

. t Jl-:^ C>'^ 4J£L3 4 l.*£1a ^LILaI 4 • ..." ^JLu Laj^ 

4_jiAp^ tluL? p La^ (J-ApI ^ Atl lJlIJJLI 

^^y^L4_uJl (J-AJtil 5 Jl3^^ ^C^.(a£1aJ ^jA ^ , To ^1uJL>J| ^pt jl Nf I I i 1^ A J ) jJj 
V , Y ^jpA-Ju j rt ^tt JLa-^ (j 5 pAJ 1 juAj . 4pAj 4pi j ^ Manhour 
Pa-«JLj 4iaj(^.,t1i A o\a.a^ 4pji_^l Pa-aJ1 oVjula p . L^^ 41x^1 P^ 4_g.L^.. 




^jypUiwUI SjUaaJI <h.yi 


CjLj-^ <((^jL>J1 (_jLjS» uiJjja ;jl I^Llj dll * Lt-fl 5 

Col. Gerald Napier j-^U jJIj— l:w o-jjuo U?) 5 ir_ 

CjLjL^ 4.^LjV t^ljLu^ t^ ^ . m ^ ~ ^ 

.^4-o^Lijyi CjVjUl^ 

jL^- g . (j-« ^ j ■>• J^i-g (_yiS ^ (jL^ 

JL»J| o^J ‘ i. ^la'i c^j-Uali Ul S-iJl .t-* l! Lt fi •• 

1 (J^t j] tilru.ujjlll jLj-oI 5^.Liiig. (J^ 

j)Lis 0 1 ^i<q ,J$ 4 • III LI A dl duL^j «jJ,Jr 1,4 

O-U-tduVl (J.2uJ 4 _SjjJL1I ^JlA iu\ Jl2j .4jjJiJI £j-a tIjLql^^-:w 

c-ijL^ ojJb ol^L^Jl (3^ oLuj-i-u-4-i- (jLt l£;j-i-u 

■“ " J 

^1 (Ji »f. a y I Ii.‘l JJU>|J cIajL^ C7^ UrtA 4 jH 

(_j^ j_yjj ji ju>-ij ft" Vj <^i (11 -tnJI ^^^\j-c.\ c .^..idu.^. j ii^11 ^ji^ 

:CjLc.j)-4-Jfc>Q tjr* ^ '* ^ 5jj,i^,i 

(JjJL^-jkJI I 4.'i^u I n It 4 jj;^_4.2cJ La j a '>tH jjl 4 r 

^ 4-^ 0>-^ Lr^! ^^4^ ji^ia-jjJLl 

I^ILq juu L4Jj^isti4u ^ j_i>Jl (JLajc (_yJI L^jjjji^ 4 jCjIJ3 J^CjJL (jjj^ju 

.4^1 

jLd^ Lti^rt >. J\m 4.^14^ c^l in'V. Ldt 

4__j_*i jtJ! —Jij t(JL->Ji 

^UJt 4 4 l<l 1 4 ^ «4 ^^LlII lU jnJJLA JL^L^J-^cJjO 

^Ldj9 d Ai"^ A CjLI iM,.^ ^JIskILl^ eiijl^ JjJ-uJi ^L^l 4JL^ Cr^J 
(jjQ CjL-4j.^ 4ldL^^ JjJLiuJI L^>-^ OjL^j .4 <ii"f V 4 CjIjL^^ 

^Ijll t. h i^Si ^jfJ^J i«^.l-ij—ciiJl)> CjIjl->._^ (ju/ 1—j—dJI _:SK^ tC-tjux—Sj i 

4j4^'>- j- 4 jLfaiJt ^LdJ^I jl Mf L 4JL>*J1 dJub 

. 4 i 4^^-t.u J ^ ^ ^— L. t I 

u.' < ^ iLi^d Jlju/ (_yl| 4 i..i idlL 4jtJ9 ^ j-A ^4-:aE_>JI (jLS LI 

*.^J cjL4^^.?J1 jjx. 


.djLvljJI ^joj t‘ 


j=i ■ ^ 





YY_ 




^^Lj_uj (jl^ >Jia_L>ii,l (jj ^‘ J .4_^^^..>J1 ‘^J ^ Lt^ 5 ^.i 

■^. i C ^ t^»—^ iJd ^ -y "wti u^-5_3 ^ t%j IjLjA ^jl_3 

J—*-uJ I 4^ ^JlJ 1 j Cj L^ ^ -^11 < j 4 '*■ ^ 1 4_i_tjj-lJ 1 CjJ L^ . Cj L-oJ>->J I 

^A_i-u ^ ^ j In 11.1 (_JI "(M , Y ^ ^ 4_4—i-u_^ (1>^^ ^ ^ ' 6'}3 * ^ ^ Ly~^ Sjl, .r 

1 ij —Icaju ^-'^L-ijjlj Lc-ljj Y* 4_jLiDj-c,j Lx-ljj 0 • cUjia 

^ jlntjl \ Y I J_A ^o—j . ^4—^ ^ ' '^J-*—^ 

IV ^ i ^ ^ ) i-Laa->iJLl ^-Jj—o (jr^ ^ 4 ■.^. aTLi^ i ^ AAOV ——^1 

.(—Ljuaiil CjLoj.j>. ^JlC. YV OV-^— (^^L_u_i jl JlSJ.) IjLA L-fl-t^ajj 

V ^ 

. 4_Lft£La Lc. Ij j V 0 * (2)_4 ^ ^ 

V jLi Jd ^^^.3 L-l^ p ^ 1 t- 1^ «>» I ^ I L 4 -U-U 4 II ^ 1^1 Li 

^t-a i_aL 4-1 )LtJiJ 1 Jl^ ^ I V] .1 ^ 4_4-uj- 2JI ^ L^ 1 t_11 


3jLl£. U^- x . '^ l ,X A 3 <((_^jL>Jl l^L^» c-4-».Li^„l 4.,A ,1,<,11 LjIj-(J1 
t4_4L_C, CjV^I—*-^ j3j_JLaj Ijjl—3 ij3^ O* S-*-^ ^1 <» H ^jU 

i J_4^ Ly^3 .4_jl^L>. CjVL>. ^*-4 (J-«LjlJ 1J1 <L4Jj-La i_3j-jlj ^jl ^j-sb-c 

unit^ 4_^mi 4-4j-j>J 1 (.Lii 'rr 4 o^-S[j (j 1 Q ^ 4J . J1 ■ "<11 tjj I f (I (_yl^ 
^ HI flj 1 1 JU& jLa-^^ •4_4 LjlJ1 ^jLjlJ.1 ^^^-11 JL^eJiu-u-i^ ^ 

4.-ui Hinutl CjLiLa-sJI tC j 1 j 4*VJ1 c^l <nn^l ^JujL^ 4-lfL4f c^Li£UI 

Ml LI CjI 4 —J-L*JL11 ^^^JlII 1 j A jL_dLJ ) iIuL_l_X 4 ^U> 1 

4_4jV cjIj1.hi n.. oL-i-uL^ clj _(J,— Ij-^^ J 1 1"U 


. 1 Lc.J|^J*i4 

(3-* 4_4j^U1 ^L.4-juI1 ^ 'w <-,>^1 !jl-u ^^^ ^iiixJLi (-Ji^ il£u i tl ... 

-)1jl^ 1 uaj ^ 4 *^11 JL^-C-t ij ^jgJl 4 ^ n n^i 11 ^J1 4 r 

jj^t 4-3 Ll13J (J 4 «1 1 4 rtK*! m 1 4_^^^1 ^4Jfcj^-::^l cVjjb 

(J 4 »1 1 Ij ^Ijj 1 t)" <7 4 Lc IjJ^ - j* ^ ^ 1 ■ ■■ ^Jl 4 t II jL^ 

A t 1^4 II CjLq^->- 4 I t II lIIj ./O 4 1 I ii‘> ^_yJL4 ^ VI ljufc ^_yJl A 4J <>>J ^^^SLcJ 
<j3iLjljj ljub Ijj L a ^i- g *!^ cJ**J14 —Lj doL^ L^L^ 

^.1 Iiflll 4 (^1^ ^^^jLt^.4JL3 . i 

. 1 C, 4jllSu ^^Lc^l ^— 4-J-i-uJ j^3^>Jl 





S^ULuiUI SjliOAil ^1^ fViMi (o^iall 


..i-^ S tl oLx.j^, ("u. A ^ ^ojSkV 1 —a 1—£■ IjLit (jL^ 

^ !l oWi iSj^^ ^■ i .ti— a 4 _jL-S^Ij cJj-JLS^lj cjl ■ *M 

L^ t^j£^LaV( (J-^WLJ j^yJLuoVl j C . 

LoLftj * ■>>!4j\^ iJU'^ ^^3 . CbLtia-aLujij Cjljjili ^ 

^ ■■*■ * cj\—i-^ 4SLU 4^ fl 0-4..ii V "i (IT 1 jL^ L^Li^ cfJLijb (jl 

f ^ I -t- Jl^ C^« 4 a, 1 I 4..^jJLt 4_4-iiJLl^t ol-t^j 

JL^Jm nlj L^ (J^ 4 L i i-ujJ 1 ^_yJb ^Ij-ili lLUj CajL^J 

L ^ «t<’^ 



CjLa^Li.tl 

tjjl—»II L uH ^ (jy^J J '^\j (JL-4—cVl 

JjLajO (_y^J i<LljLljQ_jSLII CjLoJJJLI (jy^J tfjjJULtJlj 

(jLSt (jJJLjl-jJI ^e-ual^i L>^J .4 _c.j-lL^ 

^ * 

i4._^^iL.^VI j-jajc. t. ^ ^ ^ ILti J:.% 

(j^ t » J .5jLua_3- a jJt 1 4 Ti a 

6-sL^> (jL-j-J lLi5 LLa ^j! ^^^SLJLl 

(^^-ualjVl i j rt jj-3?j ij-ux^j 

jLfll^ 0^,9 4_^^<4 _iujVI 

^xaI SjuxIj tjJjJLll (^Lc,) i^ j!l 4-d-u^1 

aIiii ^0x1x4^ 4^ii<iTt 
^axLUl ^IlA CajL^j .^jJlIIj 
t^4 ^ Vl (jrjj 4^ljjt_co 4-5laxA 

cr^ ujIJ-^j J^I >4J LH* V>^W 

4^1!LII ^JUl 1]1 4-alxua CajI^ ^^.seoJl 

J ^ ' LaI. I,III I 4 ^ I all 

JLxJ-uJl •>• imi l 2i„l "iii^JLl 4 rtlrtt,I,i 







( < 

” f 


^vi 




tj-ltij Ij^ltAO LscJj I » 


I 4—jL-k-U O^Ltt-xH 


* ^ J ^ ^-1-AJ i ^ 

Ci L) 1 jj ^ j ^ * ** ^j i j^v- L_uiJL I 


t4_ .ol tJi ■"«! it ■ .itj jj^xJLl 
LjJ) it-i a ijL_£ 1 JlA 3j-^j 
4 4_cLu.<aJJ 

(I. . « 4 j I iil.TtJji ^_^tj'^L} 











jwjftii ...III 6jUaAJI pgiaJI 


^JLj-u^ O L-^^j—ijtiJL uL-^J .L-i-AjJLJ Ml ^ ixJl ^ 


.euj^jJL Jjla 


1 < n * 


CjLqL^ gJ^- T ia ^1 lAji<juajaU 4 ^jjJju Laf 

^LjlJI A-^^itii\ I ti f^All d M_.. 

^ ^'J>=^J jW^ JlIA ^C^LLo tHoL^^ 

^a.:^Lill (Ji a ^ JJl-C. * j-L^ <1>^ L_i ^ ^ Lj ^jAjjjjJLl 1 *tK ^ m i 

^ ^4JwLLo LiJLjjbj .^^^LaaJl jL>-i ^Lx li, ^ ^ 5j-ii*C. jL^ae-u 

%^ ^ l n 1 (jI^Ls Lj.^ji^^l ^La-Juj L^Lj-Loit CjJ_xj 4ii j^ , l] 

jL_i_lj^j_^) LlJI_^ 1 t -Alr.Vt ^1 ^^yl£. J^—ua—xJl ^ (jL-^ 

cUi j I (j-oLu^ajJ! L-a LlJLcj idj_a^ 

4.j_aJbl l.a^ ijg^ rt.3 ^jLul (_)-oLL-3^i CjLaLx L£jl_uk^ . uiAll jj-a 5ua 

d j A A.*>?1 4-_ti^ t^^_^L_i-ta-^i lIiLj^j^^^ C^Lt-u^iinj *,t,i!l 1 .0^ i^ 3_jjL^ij 

cLu^Lx lIjL^Lx Cj^_,4lu-t4JI C-u L li j 1 

^ 1^ Ajj i I a \ d \ t iLn iLi-tlLi^l 

, i^^^^-ijuaJ 1 Li^b La 

4.a-^t ^cxIjlII Cf.La Jg 4jal~<Jt^ fj_uL%jJl ^Lx Oj.AaILujb 

j^jLjtjj l)L-*j-^j j ■ ■■ ciUj * L^L^Lj-^I 

.^bjJl ^jyL^ ia^a IjJu^^ (jjiLstiJl ^axLia CjjI^j 0^3^3 

d j j ■i.t-Jl (.^^1 tijLaLx (jjJLc. ^1 Calamina 1 n a^L^ 4 a K o-aUdI 

J^_L^_xJl ^ajJ jjLS (^jJl >^3^1 jL-j-tJit^l jl t^LiL^-Il CjLbjJ-^ 4_a^Lx) 

L^^^i ^aJxLla CjJLx^ > aj .CjLaLiJI 4-xJLjL-a «.Lbl 4- jl c. 

• LjjLij-uLj a.tf 1*)^^ ^axLLo Ltiajl 5j-flljILa L^^jJl dul^ *(jitjL^ 

^ Cy^3 tKala ^cumlj t4jj^LI! 4 _l<j 

^(jJuLaU ^c-tu'^l ^Lx 

d ... lLILI^ I ^LtJl ^Lstjl <L£.ji^^ JuJLxJl CjLaLx C*jL^ 

.ixj^j-aj dii-iJla <Li£^l ^axLUl L^b*ul Jij J^ ., 1 .! 4 d » aj \ ^ ^^Lla 

i(_)_uJjJ3 J-^ Ct-^ i^^Li-a ^j-t^tiC jl a*i"iiii ^ J jLa-j-xi 

^Q_ljiLi I jt i ^i. V u^ i lU (*) 





•* «« ' 


b4 .LU 


J4jJl>J1 *J1jLoL>. ^JU-tajj ^llol .(j-uJjJ 4 *T-^J JLjJu>J1 

t^L^I jJ^LJ—Lij ^CJwLlXl j, a CiljtTt-mij i4 jirt 

^ >. 1 * t\^ t A] 11| 1 ^ Ij ) d"* ^ ^ ill ^t^l • ^if.^ 

4 i <<i lt ii C7^ JiJjU>JI (_ji^ (Jj_ua^>JI iX>-^ t ^ ■4 J 'w *[ o^ 

(jj^ Cijl^ <(JL>- ijr^j (2>V 2 wL1-qJ 11 (JLi_^l 

^J^ ^ iJlJjL:>Jl ^_yja5Li-uyi ^LftJt 

^oj^LLo OJLzwj Lq^ ( JLjJljJI (jJjULliJ (J^Vl L>"J^ 

. Lu^jlj (jLsft^jjlj (jLjI (j^ 

1 4 *» ) -a LJ ‘ *-^3 t L^l I ( nl (3^3^ j_y jJlo^JLI (jL-^J 

Cr^ J-^ ^ JLo-jJl (3A)^ 

jjLua-4 C^Lv ^] IJlA <(3^3^^ ^^yS^')k^l^ILLM\^ CjLoL^JI J^JuU A 


t4£j)j "v. 4 jlL_u gji i"if.l-j idJbJLC. Cr^ <L:^llu} lS a ^AJL| Lai 

(Ji.4 M) (Jii-a ijj, V f.n"i!j j_^jJu 4 (_7^ \jL-(-ulj IjLiijjl 4j^Lltj} ^ «»" lij 

C.uL£j r-^H ^-ili fCJ^LLa CjJLjwj t**) ji "w I j a 1 

4jli,)i I "i I It! >^<-i,,->- -*- ^ A ^^1 ^cJJLl 3 

3^^ tilJjL^ .JLo-j^lj JLjK^i ^Ll>»j JLo-cVl jj-A ci*jL£j 4(,,< a^JL 

.4j^LijV 4-4^ j^\jji^ ^ligU ^aj:K\Jua L^imajIj (jy^ 

c.4jL^ jLjf^ ^\ i ii.jjjVi <—(jilJI j. '^-•^ j- 

^L£j . 1 jfljjJal jLo-co jLlaBl 4 jrt ij ^ li^ 4 (^1 jJlu^ O^J ‘Lj ' djJL-ua-ja 

3^ (3v L)^ j^^_^j_uju-4-u^l 

jf 

dJi u3j—c. 1—0—‘ ^^ 4^ ^* 

*4jt-u ^ *4 nj t" (j^ tf-ij '>* 4jLi:j-3 i V" tttlj 

4-L.fa4itJlj Lot .4 rtl^fd djLo^^ djLjo^ jLd^ 43 ^.,^^3^ ^ j^"...< 3^ ^ ^4 

• 343 ^^ (314» jLd3 ^43Lal Jiifcllj-ut^ 3,33^^ C^l 

4_ij^_C, CjLiJj-ja 5j_c. jLrw^jj i<La£;^l jLjfc^Vl 34 4-nllitja ^Ij3l 4_~^.i_r-_ 
«j-a 1—4.^^l i^\ "i ^)) LAj. ^ ntf (4..aj^£LI) jl y t .j. i 4 3 ^ 4 ..^L-^ 

3^ JLd^ *(f^^ t3^JLl| jLjI jJL_^ .l 3 4-d-5->.) ^j(^-j .It 



ftk^ULuiUI SjUoaII SLui^ul^JI^ |D^1aJI 


t Ui ujVi (^1 JjjJLuu CxjL^j U ^t^jt jjJjLJU 

L^ (>* ‘j-*" Cy^ (>® 

«M 

j^i^l (^jLJkj jJ^ji ^jljj^SULj ISLiM^jj— ufj 

4-cLu^ JUj 4 .^u^^jlII 1 4.jl^ ^^LlLwJ^^SkJI^ 

AjI^, Jj-uajfcJI iSjM (jl:VjJll O^J 3^JUI ^ 

.4^tlS,i^j A^LtUoJI LijOj^? 

(jrUj^Vi «Lal>Jt jktjf 4 t ^«:xLl1I ^j-o ^jJl » i^j (jl^ 

* 4 i-Q aVI 4jJL ^jLaJLI 4 ii xtiiL 4^1.>JI 4 j ih! 

pjJLt V t4tfri,sr,4 LiULx^ ^1 A^^LuiVI ^jJlII LaJoil iBj^LLa ol^pA 

(jjlji--o 3 JuC jt (jjjua Ti fill A^5Li-uyi tjijiJl ^j-a JuJuJI ^LlL>.V Ij-iojiij 
4 j^ j,.i">iU CiLaL^I t .tn nil iy 

LIjIj Lfi ^jtj (4-^54^y( aJjjJI (J:jLwmJIj <1^3^ (1>^ 

AjjJ ^ jtlj *Ail",> A CiLsL^ ^ ^•^‘a « o'^' 

I j t »II t 4 jif ojL^ ^LaJI uAijJto! 4,ij ..* 4 cdLijbj 

.L^jJJI l^[ i.,<»jj Ly‘.^^3 3-^^-^ 4j;*oLkj 

^^)^Lji^j-!tj 4 rtllj <■ ,4 dvJiW ^a:xLlA (jy^ L^t-x tji\ (J^ 

CJi)l^<m 3^ C7^ 3Jbi<tIiil 4 ^ijl2j C^AjujI Jl^ ( JljJl>JIj 

, Visiogothic Period ^uj^l 3 \^j^( > 4 -^ 

4.alAjd L^l-^ A.^^L4uiyi 3'*^-^l c-a-AJ.!! 3^ ipLal^l £. 

3^ 1 ^l-i_. J 3^ -i-A AjI juu 4wl^L>j i^UaIuIj 4 !1 ^^ijJL!l Ci^-a.C 

41.4-ftiJ jLuiluVI I JlA ^ ^tr> Jk^j . 4 .1 »il 

3^ 4^^^it3t^^i^»A| 3"^ 4-^j^iiuJi ^c^L^Vl 4 ^ ^A.'iU 

^SLiIIu (3^^ 1.7^ t— cA^lILj LaJujc^^ LojIj Jl-^oJcjU 

*■ ** * ^ 
4-uanlij 4 j.'^jT' dJLub 3^ Aj'kU 3 ^ JljLltuJI 3 ^ 3^^ 

CjLjLc^ jlj »" tifil jL£.L4duJ 4 1^ 4 (3<t" CaLaL^ 

t3^-^^J-^ i ^ ah* a <4 at^’iiA 4 j <^.nll p^ljjJl td tu 

CxjI^ 1 i^jt l^L^jj . pj^m) cdlj - ^JtJ 

*4uuaA A^xikH CiLai-^L 4 ^ tf 






M l (J-jlj? »l <i\ tit l^jJ (j$lj ^ 

•• •• ^ 

^julLI cjL^I jiJteiiAiiV 4J^jLjl '> fn 

j «L_il>JL1 4 -jlJ 1 Lii-fc-uJ Li^il&A .Sjl^jlaJI 

I JlA <4_A|jiii oLLuil j ^jjJli CjIjI ^ i JLJ^I uJli ( rt.jiSu*itj 

oL^ijkJi / 4 II I 4_Li:»L>JI BjJb^jJll ^1 It^n LjjIUa 

\ji^ nil ^A , \ Tr*i^! Lj^I^ja C>^ LiUj^ ■ 4 nh ^1 4^jVI 

* 

ii,V^.A^ ^ »^Vl <Li_cuJ 1^ I i.iJLjl..i-1-u Lj^^SLa 

4.ajLuJl BjJL^I .3j^L.a IxJjo 4jJJ^ i>^ c \\\ 

** ^ 

1\ cI.>U^I 

4 11 4 ^1 \ 4-Jj.1‘><l! oLqL>J1 ^ 

4^LaJl oLoL«->Ji »Lt!u.il (_7^J In il J ar *< Iuj t. m >■ lijLJX 

Ijl La tjrj-SJi 4:^J .4 a\jlII t ^jrt < n") t^LjusLaJlj 

t^^llaJLl^ 4 tn 4 .j-flLuoVi lI^LulwoSUI [-aj tV Li 4L-$ ^LuVt 

^^1 4 1 1 lU-tL LjajI ^L^iJI j7JlA CxjL£^ «4-i^^Ltju| ^.iX LajI^ jTi i iiI 

^LS 4,,Kt i^^yja^Luu^l Ct^! Cj^ ^JLuaxJl 

Cornwall Devon jjjli nj 

. L^^Lo ij~Aj i IxLLj^ 

i^jVl (_7^ CjL 4.Sj ^ JuJlaJI CjLx^_t^J 

*4_^5L(-uyi SUjjJI ^_y3 aj^Si (^j-aeJ 1 g j ^j-aiiJl 

(JjlLVI (jjLJLI (jru (j-aj frLilsti! CjjLS JjjJI 

Cy^ Llaj! (_y3u u^j Cy^J o-^ u^ 

.^ix^^j IxL^j (^A ^LJI 

t, ■<.iiil^^^i P> 4 jj^^JoIj..^ 1 LaJU£.j 

^ikL^I i 1 tM A jl cJj^^ 31 jLju4 4xJulX1 

jl^ c* 1L 4,j 4 "mU (JjjJI o* Cy^ . 41 ■ nL-uVl 

L^Lu 4-laifll^'Jllj L^L^cIHa ^jLIu ^^LlaLsI 5jLa-j ^j 

IA «,< mil j^iiii Ilj tU jlj) A ^ 4^j^LIl ^jLuJLl jlju^} u3Liu] (jIJs 

^ V*n iij (jL^ i4jLaJL]| Lfi-ta.l 4^j^yi 4a.ii&^l jl 4 j i aI\ II l*1jL. 




bk^UjuUI 6jljiAaJI 6uuiJkkl0ll3 p^laJI 


M ^l 4Jjjdl (JL^j t(JL>Jl 4jL-ijJaj .4_^Lj_i^t .^t l 

^jfJ i4-jm djjLua-o <—aL< Jur^l jJutJt l-aAIUI jljUaJ j-la^ ^jL) 

. 4.'3r.L.(i^l 4 4j^^.x<d JIjJL9>JIj 

i^iji rv t (J* *jj 

lLUj^ t4^. I itvjtl ^^i^ijjlil i.iIjL_LciiJ ^1<Q-»J1 <—jl9-^ 

CxjIS^ jI Cjl>^ CuUa Cr^ t^j.xiaj i-iy..\ 

I C. ^^Ij! fjjS 4jijJij Lf 1 jLi tM Qji ^^IjjJt Cijl^j 

jUjj V SjILoJI liUj (_y^ Cijl^ ^^Luo ‘ul^i! L7i>^ 

Jucltj ud^LoJllj ^ Lr^! (j-* 4lj1*^ CjU^ Vj 

j j r cluL^ 4_j-jaiL-MiVl JjjJl 4 jj3-* o! (J^ * S-?>-^ t Jl^ll 4 

(^liJij j Mif, (^jL>Jl n_j.tn t njJi jj 1/^ tU j_i*lji L 0 L 4 J 4 ift l^"(i,tf 

ua^jj (_jJt lUj! 4j>.jJ 4 i>^rtli tiJLlA j-A^. 

iju 4i4, "l,.,^,-d ^Ljl-l^I SJL£. . 4 ,J- rtU |4-i^ljjJI t *1 < (I 


jjs cljj j (3^*-^ (J^ 4 <U CjLuat^^ILflVI 

cjjl Ju4Jt^ i. 4jJl1^1 5jL5J1 4 um 

^ t 

IAAj . 1 dj-u^IUl1 ^1 4JLA.^1 1 ^ BjiaLlLo C^ijjLus 

i^jj^ iiji j-4i? ^ J-i-AJ jLfcHJt 4al4£- Oj^ 1 oi 

O^ Jj4lL>Jli ij-Aj . LbjLjjS^l A4->- tL^j^ ^1 4_Lwa_flJI CiiL^xil 
^jJjLAjJt 4 4 C. (_yLiaJI JJ Oulu . C7^ _ 1 1^. t . t 4 A 1 ^ ^t l 

»<i 4 tf jil.x Jjl^Lj Jl^J . 4_iIuoJ^-4J1 

•7 

.tljLalAJi 4-^ t i UMi UJ^JJ 

A ^ AJLjJI Ju ^ 4j^ i4.juaA]l 1 < 11 1 (3^ lii4 ^ 4j 

1 • t “ i A «>•*> A L I A A >,\ ^ 1 ^ A^ ijd t i-yy ati J| <**../■*< 1 

(> JjVl c AAlII Lo (^ 7 !^ O^AjJuIl l^ ii'V 

juus\ ^ *4 fata all ^jJi ojUl^ cIjLla^ J-“i_C tAJljJl 




Lo-JO/Tj '^"‘J^^ 3^ Ml li ^ 4 J^LuO I J 'fcJ Q U).: 

LjjjjIj {_ytuu^l jj-0 (J^ Cul£^ ^ < 11^I jj-lajlII jAIjI 4jI VI .(^UfciijJl 

^.jl^jI ^ <.^4 4 irirtH ^^^JuLuaj LUj-uaJI Ci^Lae^ 4juaAll jJll^ 

i_<i^ i . , ,A\ jLa&Iuui) Ld^LALl (jl 4 jj 1^11 CjV—4a11 AljJL>JI ^_yji,j 4 jSLll JoLuil 

. 3 ^^^ Cy^ * A! f«jbljjJI I lit 





jl^ •tl (jL)| O '^gJl CjIjI JL-al Cj-iL^ 

^Lsc-IILj ^c^Li-c SjjL^l j^LJI ^juk cjj^Ijj t. < *1^1 

j-^3 . Ij najt l^_LOJuj ^jLstjUjjl \ ^ i^t i 

^ t** ** -' 

jjJ^-USU 1 ^ . LjJ[JJI 4-jljtJJ)"l i.MJ jjjjLjclJt L-<-i-uljj 1 (jL^LjLJ 

Lo 4 1 . ..1-^ itl 4u£.jV1 I^_yi O^-J^ jljl^t Cjl—Lft^L) 4 I. ..I '>■ ill Cj^L^aII 

l^ULi ^Lk cjI i"i ^1 1 j-Lq->- ji^ 4_^jLi-iJl ^ 

JjL^ (jl 1 1 (JLft-uj J^Lj C^Lln" i.til I <L_i_>-Lj qjo . 4_Li_ijj_JI j Ll^L 

jjjo (^jVl JjJ C-jLc. t .<LjljtjO jjL_ua-o ^j-4 ^j-ul ttJLJLj ^ * 

^^.Ti.fc.uj Ljv- L^jdL^I 

Lcl. ljliL>ij|j L^ULIj 4.'i I iij^lj ‘ Lo^jj-jIscj ^jJI 4-^jjj^l 

. ^4-:^Ll4 C4 jI£[^ 4j i .j,l^!i j^LJj 

•4 ^ 

<"i tl Ct^ 4jjLl^_ 4 clijL^ il^jL^ JUJL^iJlj 4 " -^Vl tju jLLa 

t''M "4. tLjjgji a^\j j"i, III ^_y\^ 1.1 4 " »“> dJUk (JluLSj (IjjJlJu r ^Lju 

^lj.:v ^ < ‘I j n c^Lx f^ja 4j^i, \ 1 ^ "H 5jl ^*11 ^JUk CuL^ 

c^Lfl.aJlj (2A^VI 1 JX^jpu 4^L.al9iJI^ 4^uauSUI CjUaJLt.jjJI CujI^^ 14-ijn^Li.,4j.4.U 

^jJ^I ^.L^^ll ^Jl^j (J^ii4i1,ii,i1iJ,I jLtolJI ij[£ (<iJljj . ..JUuJulJI 

Cx>a^l 3jukljLja ^I-ju 'j- JuJL>Jl ^j 4 ' "j l1)JL-^juj 


L^jk cjI jlo tli 1^ 4^ (4^jl>JI ^julIJI 4 j} y JL>Ji 

Jc. ja^-5j CxjlSL^ ^ jtoLJI jjjJjfcoJl Lol .(_yJtlaj_uJlj <^1 

(J^-^ 4 J rt 4 ! Cj1j-4-4 (J-O-C. 4 c jLjT j. 4 ■>. 

^^-4-11 i 4i't 11((^^ I!1 b ^«^Ij Lfij^ ji 4 (jL^*4 jij tU 

4 " ) in Ijyj ^^Ij-Jj ^4 t ) ^^Lilll ill (JW^ LT^J .«LJjJJ1» ^4j_uIj 

^cJvLiua ^_^,_i_uj^jyi JjkLu 4lj^^ ^L^Vl C^jL^ ^ icla^ JL^I 4 • < . ..j 

C?^! ^ tn i n i^j)" tuA 1^ (^-ajJI (jU 4_^j^ 4^Jui (JLg-JuJI 

IjlSLaj 4Jt:iI tf^LQ ^4j^LLq c^j^j fathoms Ix-L Y0' jL 

.(^Lal iLoi) -i/ila Fathom (+) 



6.^UaipUI SjLiAaII vVqIIj 


4j_12j (jI . ^ Cuts L-a^i JLa^ 4 (j^ 

tj-tiJ (_yA5Ljjuyi ^Lfcil OjI£ <Li^Vt 4.^1 jJI jLjVI 

<CiLiliJ 4.j£.LtlsL.i^VI cjI^jl^I ^Luui A.L^.*^..." 

4j t^jLuii,! cr^ 

aJuhj .jUVI Ij^ a '7n.j\ cr^ 4 j l V tU }"iTi I 4 ^i> r^l ^j-A ..M 

Lju^I OjI^ ^ 3 (4-j.j^Lla 0.5^^ LaJji.^ ^1 ^^ 4_aj^JA^| 

Cj^3 ' LJ'^^ ^t .Lii ^il 1 ^^^Jl- i c-lII ^ .ji ji.'^l 4 ^ T iS& ‘ 

BjLc. ‘^" c-ijI^ 4.j-j-u 1^1 jlj^t cjIj 4—s "tl ^1 

' * e. 

\ n t/>j di) ^i j-iJl lJla-oj .^jjAJ ^^LoJLt 

4JbJL4 ^Jmdj ((4„ t^L>. 4 K.I Iiij^)) L^ (doL^ oLIdLuuJI 

" fi “ 

.4_L<a-i]| ^JJ-*.a (Jjo! 

^JLA . t- L>^ 4j£a.u^l4 i.aa,\ 

*■ ^ e S* « 

j-i-Vt JIjlj i(jJLjLll Vjl 4 .atl t (^jJi (jJu-xil JJ-^ t^L>Jl 

** #> 

4ij_A^a.^Jt ^Lk-uiLdlu 1 ^ ^ il A 4jt J 4-iJa^.ti 1 jt LjoI . IL^d 

\JLj . IjLiw ^_uuaS O^j 5jli.a.>Jt j! t-xx-uSJlt 4JL5-^ ula^l UjjlL . 1 0^'mi 

^jl V~J li 4jL^ t4Aar<.<AiU (Jj^l i-fl!lj ^Luaj CxjL^ 

.0^1 i.^ii I iij Juxil^ aJlaxII (J-a-tJI 

^JLse-xj-ol (jr^l oLal-iJi c -t^^-cuJ IxhI 

^jLifcllxJO tJLji3 4_iS[J nlr\j <«V 

^J_tJt-JuIli tpLi-Jl 4 c.Lu^ LT^J Lt^ 4 (dil^-l^l »1.1^1 

ijo^l <_,.utjj^ J^\ ^^jja (JjidltiJI J^Lc, (jjuL^ .^Vl ^JlA 

4.ui^|jJ,l (jLax^a^I Lft^lJj 4jS.4Vi 

Lo t SjUli J-;-A.>u ^«ILj . 4jlji di^^i 4 ja.V 

5" j-^^ olj^^ 4 ^Lljjjj JLx^JI Joj^ ^jl i^taa 4jj t i.w TO j T * 

. I JU^ju 4 ji33*j oVT Vjg >'*■' ^jLieUbAiJ 4jU2jJI Lai < 4^j-lo 

-5j[^ (_yl!l^ Vi »I jLSblLxdU^iJ ^li L^£.CjWI 

^jJl i all^^ 4.1-dLu^ i^JLJuJl L^Lli.V" 11(1 f^LuJI J-unflll 

pU^)> -JLC.Li.tu I A 1^1 tf^LLI Cx:>iJ CxjI^ oLaL^t 

^ * " ** » fr ~ 

(IjjLa dt-L.-**. il_J^.-UiJt JUL^\ ^j j LiLli (3^*^ (jl Ct^ 

. 3j^> £uja oljJi3 ^„9^l 4^,lgiitl,l jjLij (jf 4jl^LaL ^IjLo 





q 





f*) . . .. 

^ ^ V * Cr^ ^jJ( > ^iWi^ : ^ \ \ (jSLtHI 

(CJX ^ onJI 4l3Lui^ c^LXt 4 1 <»yt ^jrtuttJ cJl^l 

^ ' f ~ 

.4mi iLjJt C>Lj3dt>t.4 bm J j>iU l^JbLui^ 


L^ ij^ ^jLi-uVI L^ (J^-c.*): (,^-«>^ <--1111^ ij.« ^jULI (♦) 

<Z J.«.U^ L^ 4ijL4^ ^1 ^1 . <ljLs*_lJ)j jL^Vt 1^ ^OuJu^ C7^ eL^ .‘:,V1 

» <i'» “iU .x_i 7^ JSL<1hi cJJuLHit Jl^j i ^LLVI t.Jia-. "tU 4 ■>,ii^.l 4_a^L^ 

1 ft JL*£. ^ij)I»a.fauVl ^^ •■-" ijLdijij ^jjjdJI mu ^ mo 4l...l,..tt ^1 t^aTu . jj^jJL) 

tj-« 4_l,^aii >iti -uVj » 4->.ii>lti0 >^3^ JN-^ ,j-® (_jJ| 

^yAjuaj 




AjLA^I V.Qllg jwjLoJI 

(ji-i-cs l^_iJ) ^ljL-^,'( LAiV L.:>»3\_ue3 L^Ijlj ljL^_>. j^-t_iJ 1 

^ (» 
4 <a ^ ^ ..A ^Jl Lw SjjJtJ (jL^ i.*‘j-Ji ">- i JJ^JJI a 

(j-uL-^l (jr^ L-j-SLla \ g OJ^ oy^ Ly^ ‘^Us^ 4_jj_ .\| 1 ^ 

• ^ i-J <La-Ad4 4-^ ^Ju-A 

jJloJ 5jL>> 4J i((jjjL*lll tjJuuUJ 4 j I 1 sIjVI jjk (J^JiJLi 

1 I lIILLA jif. (3^ jljjVi L^ 4 '»U<n A ^L^jj ^^_:ae_>Jl 

. jj <1 ] i J *—_" 3t.\\j L>-® ^^ A 

jf jj 

4^1 n*< I 111 JLiJL^eJll^ t^Lc. fjSLuu S^Lua^Ll 

^LdSLl Cj ij-iliJ_4-^ ( 1—4^ i 1 ^ j 1 f ^L^Ti,r.Vl 4-dLuoVlj i^.ci *>11' oLjoI 

.(_^.s_tJl 

U£ ijL^A-Lj 4jjJua (jr^ 4 1^ mi a (JojC-i Laj 

^ ^ f- 

l"i?ej ^4^1 I «i >J jl.f ,1,^ ijjA L-aVVI *Llj!j 

-^n j 1.,c^~<, L.U I tin I 4v t5jLJjL_«i 4_^Ljt_^ 4_cia_iJI ^jX. 

^ j ~ ^ 1 i^^jL_jiJLi ^L£j - ^ CjLjLJlJ ^ 4J-4 * 

^jjJuLiJi JL 4 X.I ^ rt '*111 ^jX t aIs \ Ml i i i 

4_^LLa 4^11 (JjLt-uj C1 (jI£^ i^^JlLl 4xjl3 C1 (jL£^ I jt 4-(^L^ t L^jl^ <"> 

I L^JLj-^i ^\ L:»5Ij 

t4j^^JiiI 4j-dl^ jW^ J-^-^ <■ <j.>- iLuLouajJ ^J^ 4.^^^ 4_jjj-^l 

^jjjJLI (3-jLxe-xj3 CjLSLuooi c juIx 

4 ^**<11 

.^]^J_JLaJI CjI—lLqX. 4i^ Ml a - ^ i l^tL - Jj-4J cxj^ t^'\ 

* * “ ^ 

^ (jl (jojutl.! jLiia^ 4x.lIaIL_ul (1>^ ^ » LLaj 

4£Li_*j( c^L^ *(v^^ VAV cj^ 1—4 j 4 4._ij>>lj ^j_4 . 4iSL*fu—oil 

Jl^l C-ijL^ 4_iullxJl i.LJ Lft^ LXJ^ 

* Luu^^^l ^Lx-ifuJ ^ JLlSk I 111 

ifjL^LuJi 0 ^ tiji o^ jl^La-oJI |»i 1 a t 

^1* ^1 cJluIuSLlI 4jl 4 f. ^ L-a^ i^l CjK J-< u ^LtfujJ^ t— 

Cj^ y c ^jOaL-oil 1 -*!ujI . JjJi \ ^ •“U 4 aH ^lj_5e.Ii_4-u!j cULaL^l 

^o-j^LUt ^t-Lij-u ol-^ *(J^1 dL-^1 t 

















6k^lIuiUI 6jljidAJI 6^111^1^119 


fi.\S\ jeJoj-M ^Jjj-.i^u..c. (3-0—^ 

5j-f^Vt fljLAj ^JLa-C. 4_il^ O-o^l (Jf^ itj^jua fjjt tiifl 

^_jjj ^iHI (iJLis 4—jtLc, —Sl j—>.1 (_^J LajjJLj fill 

CjIjJS 4.aj^_uaj (ij-asJ t^U^all 

(jV t^^.jjLlf^i (1)^ L)^J t(J-^ju-Miil i-jV^jJl 

LfJlxib OJ-^ 0^ 0^3 Lr^ 

(lx,ljj tijJjj jJ^ 3** c)-* IjJj '*^!-^LL*» ^lLuuV 

ijl tji^-jjlo ^li i.'Vli fdu^ Lcj^L^ r i^SljiX , V jl 

, jllLaf ^ ^ 3^Lc. ^jljjjj 4lu1^1aa^t j U>4 

(((^JL_L.-4—^1 U^~~^ ^1.1 ".. I4L.U t-jVjjJI ^J' >A J—>-1 olSLa} LiJLlAj 

jjSJj i4-^Lttj^l ^Ull - ^oliu U-£^ - ^aJrl..uj (jjJ( Archimedean screw 
^_yiju «ljVjJ» 4.4Kt (jJJJi3-5J1 \j~^ L)J-^ 

t<H"X Ijlu-oju CjVT Cija^LV" wiI lLUj jU i , i j . La 4l'y.f. Lojt J 


jfi ^dUit ia^ 

JJ- *U(,.A jJI ^4.;:wLLa ^jA ^ a (—uAIlJI 4 , > > 

ji j-^juaJL 4JLi_5jlj (jLS 4j1^j fC^l^-uJI 1^ LjJL>. 3 jLc. (jSL ^ 4jj 
(_yl£, C<.AjL.'>-"^-<.til ^A , U . ~ tit 4 . j JL 4 C (Ja-uaL^ 

4j^L-%_ 3^ L>^ ij ‘ “ ^ j^^-3tiajl L-aJ^JlII 

La j- iA^LxjxJi ^jA 3^3^^ 4.tla9 ^ j^rtC. ^ 3^3^^ (-uUbjJI 

^TV"l Li^a LAjlasj (jUf.l LoS .^YTt «jLiJlj 4-L« 4^ 

L )j_^ ' ^ **■ * ^aIoI 4-)u\J^ t Ju-i-gJl 3^ ^ ^ Cy^ (—aj^ jJl ^^JuLj 4 xa ^ 

Sy^ 3AP* (>* U:i^ 

4jJl^ P-U! LiiJj jV cdjjj \A.i.\3 jLua L^J^tj (AJ 

tIjjLuaj L-ufcjJl ^ 

llUj it-oJbaiL 31 ju^ 3AP^ i-iiJa 4^j c?^ ^ 

' ^ ■^“ i ^Lx^)) cL^ L.< u^ 4^_yiiA»Vl i_yJJ Ujjt (♦) 

. .^j^Ij Cy^ ‘ 5j_aLsji n^iiuU 4 t~t5v a iiiix^! 






A Cupcllation 4 _Zj^-^I (j j o^ 

JLjlj 4_ijfcjJI i^L <1. ‘>>1 < 4.1 (<_-(JbjJl i»£l'»'-^ 

t4j j,o!rt!l Ii^lj^l 4al^JLt 4-uaa}l ^ tu-iJbJLJt 

Sj)j)<ilna L^tc. (ijjfcJl tjr*^ U^ ^li *^^ . > ‘^^ -J (J^J 

4.aL>Jl1 4 d!1 ^ t4_ALc. 5j|j-u^ . 4.^1,t (^^loLlLI 4 j i. k til 

. li LiJL^>JI 1 4^^ _ L^J ^1 jl.t (jLSIj io j-iSj 

(ijjj O^J CiLaL^ ijjflt ijwjJUj ^1 

** fi 

^LxJl 4:3JL*-4 lUJj Jufcj tj, ^ 

l_i^L%jJ1 Ct^ ^ 

^jLa>.Vl t_>cuu 4ij^ \ ^ V . " < t (l 4_ua^1 4 j a ^ 

tfa.^ ^ A J ^ L I ^A 4 H, J tl^ !l ^.^j^aa 4 i-n At! 

*^^.ci^^i,AjJt ^^^.j^JLiJI (■lILI a l—uajl ^jlA .Hlcctnini 

^ISj (IjJlL^lj L^L-tuJj l^^Lo jj-A (_3.A^L<-uyi ^LlII ^ju-a-SJI eAaj (j\£ 

4 j^a.r>%lI 4 ^ 1 .^jVl Tinning «S'j.,k 4 ^ a‘,\\ 4 IiJL>> Lt^Li^l ^jl%ZLuu 

.^JlSTliitj IjLi^l qA L^ujLa.'xJ fLa 

4 ttj (jjLaXI g.1 aIc. (^JlJ a" a l^jf^.jiL^ C)^ 

■* * ^ 

3^1^ Cy^ 4-jal JuitILfcju! qa VjT ‘ j.juAJtl\ Jjijf 

wL^^Il]!)) uijjj i^juoLaJt) 4jjiJi ^1 tt <tl ijlselLo 

* 4 J-* 1 1 11 t cZj0^ j I .T1 ^ ^ I t,LLj^^I ijLt«,ii^ 1 Cj^ L<-ttI 

^jA ^ V/ii tuI 4»&i^po 0 ^ J "^ cJljuS’J JLBj 

i4jL>^lo (jLijii^ O^jAI <.*‘,<j'v l1^!I 

uljl,^tr» 4^^t4> «.x^2tlj jLiu Judu^Jiu 41 j^m 4 nl JU£J 

* 

tU 4.11.<iil^ 4 .^Lc. UtjA?)) JlaLAj *4 j 4j ^4 j ni r. t j 

.L^l ^1 U«3ii ijAj «4 ji t '^tl 

Jjiatjj . I ^ Iti (t\ 4, rttn<A \\ 4jjl^ JLiX. uUj -LjtJ MarCO Polo ^^jL-a 

* 

JlB^ J 4** A LAj{j.jl^ (.^Ij^I ^.i i^\ ^ taC (_^jLxduJl 

cliLuS^ aJUE. «j^!)) ji^Iaij^V! ^_jLnf I 




6«^IJjuiiUI 6 jLiaaJI ^'“^''0**3 


4. Jj_jua->J( (jj) q j "i^Vt 4_ I ■■ ■■ 'ILij 

,j\£j i l1. L jLl ijj CjUi^^SLa JL^l ^ * "t T V t JuuUj^^^ 

* 4jt JL-UJ^.^ ^ 4..L4-4>t 

tjjLilTr iTI oLoLi^ SjLc. 4 jif (Jj-ua.^1 i-olu ^ISI^ ^joiLsfcJJI Lai 

tfjLAj t jl , t j < iiL^l A.jt, j_jlaH JU^jj L-o ^jji-J 4 jV 

\ a M T t|a'r.rt!lj (j\jr-«ttatL 4.1g>j.<«iij 4_:OLjk^ ^t tinS 4 ^LL>o CIjL^L^w 3_^_^V| 
3| \ I n^lj 3 jlC.I au. a ^IiJJu^Lj ^ ^ ^i ulliLtj^J^ J^JI ^Lu:>ij 

-V jn aj t-^Ltfa.l^t <^^L^V1 L^l I ml OJL>. tJL>> 

(^ULl 1.^ tni jj-JU J J^ - t -L j' ij^-i^i CjL^L^ 5i Liiif^i j a liil 

jtj^l ^1 t-iUj JL-4J (jj-aJLuiil < 4JljL^ CjLj£^-^ ^^\ L^j_>»jj 

^jofLseJjt l^xj^j3 JU J.jfcill (j^L^ CjLjjj.^ Lr^ ** 

(L^Li-i^t JUJl-sJI U,J , JuJl^JI (JJ_>uj rt I!I 

(jo/LxJjl ^J^-uA^ali 4i^LB 4_ajjJc3 i_dLJaIlSVl IjUb ^Inr, 1 .1(1*^ 
, 2L>-^W^ ^L>JI jjoiLjcjJI i^JlXJ jLaj 

jIj-cI ^ ^jL.SC:Ji— u/l Ti 4'\_l. i_^ii 

^j^xiiLstJjl L^jlf- uL-aUc.) 4£!.j_ju-tJl tjl£j t4lAj </i ill ^UoJ,! oljjl 
4 -C.\JLl^ ttjijjL.sb_a ^Jj 11 a ^ a L^LlVa i-ul ^Ju^JLuil Ix-^ .^a^La-c. 1 

** 5 « ^ t. 

4 jt .j^lxLcailj (JljLal a 11^ d t j ^tl oijjVi 

4 ^^_3l (LilajJl^ 4SL^i-4-u 

4_i-i-uJ j-uiJuiJ 4-i-^JI ^j-a 4 rtl" V a ^1 jj! J^_L<a->Ji Jj_a-aJ {jr^^ 

0.5^ tj^SLj t-d_)3-J^ /• V * ^^-1j%:j i^IlII j. <i i^lL^ t45 Cm1-a ,am 11 »-iLjJ\ 

-1^ jjjiL-Jt-lJI _«-itj (jl—^ ^ La ^ LiLijJl i-^j- aj iSi-^3 tt .t-A.jJi 

(jJjjJl ^j-a <1^ 4 .t.i.ti'> 4"<I.a,x<.u.!lj 4^ ^^_*fujjIi-9 <33^' ***'° 

.4jja c^j^Li 


JLjJL.>»Ji ^jji 4 ^ ■.. j ij ^^^1 4^^a^^.UiiVI (^JUl-JI t-i »i 

iV 

JbJ—>Jlj (tj-"J-i) JUJ—tkJIj ^Ua-ll aJJU>Ji IjjyA 








^ ^ 'im d I . .1 ^ L 4 «i 1^ ^ 4_jj^_aij j\ "• 'j j ^ ^jLLiJLl juj-^>Jl 1— 

* fiLi^Lftjo (, < t ^juO t jjJaJlj t ' -H (JjLb j-Aj JjJL>Jl» 

(ij^LuaJl t < 1U*" Cj^L->J( 5JjJL-C. CiL-i_A-.-Jaj 4J ,\ 

. jVj^l ^j-LuialLl ^J-SfcLmJ 

cIjIjjVI ,j,jLjL_t^j u;^:h' j *> UrtLc-j La j_AjJ 1 juJw->iJ1 o^3 

j ^ 4 j '<rt "U ^j1 j-ii nj . ^_^VLj_uVI ^L_jlII ^^y3 4.^JUkJLl 

(jW! ^LlJt ^Jy^ 4.r<J ^.aLj ^4-L^ Cr^ ~ ^ C7~^ 

JuJlj>JU) 4?1 fl i oi JL^J g,r< i oJSj 3 Vij f irj 'o U_L^jtl 

tLiiit .1 ij citjL£^ 3 JjL<jJI S^LLl <LjV ojuj^.^^! (:L-a» j] «^SL>*i 11 

i I JLa^ . 1^ JU JL>J I d)-*J i^^-Jr„7t..«-u 1^ ^ ^ 

j-^uxji. ^ J ^Ljt^ j>Lla^^_c. ^j? i.u (_^jLJi 

^^ILS 4_jJl4-jlJI cl^L^ <^M *v- JUJL.>J1 ^LJL)^ i_3—t-saj 

u_i1 » ^11 li ^ " MlLi I I1 >—4- Cm mi )! ^1 dLL^I 

JuJLJ i ■^J- ^ L^ ^ ^ LT^ f' ^ ^ ^ ^1-4-^ «j X VI 

La^L^j^.! Jljj3 jLlJI 4—j Cl It 1^11 *(_yJ__3JI^ Cl jjJI O--0 J jl 3^ 4 <V r. 

JULJ ^ ^ I^^it 1 j. i t _4-i-u . a ^ 4_^ J LLo cLLxj-u 1 ^ 

t I ^ f'^ _^ ‘-^ _^ t—al 1^ a i-j 1_i-u-ij (*jLj ulUj 

-Lj 


• L.. 


I ‘ 


i^ y-i ((^^L4-:^I JU JL.>JI 1^ 

— JUJU>Jl CjL^LJ^ ^ <«a «Lul ^LLl^ 4-C,^ Iuj c^L-cttiJ :^_^Llijl ^ (^ylc. 
4-aj).a» fit A J ill t-^jl <^n aH 4^^ cJj'^J <■ U.11^ 

oL^ ^jL-5j V « LdI (j^JLli (_yJj 4 jjL-*^ oL-i-ulSutjl LuL-j—>.| 

Cl I <1 (11 ^ ^L■<>1^ j^I» ^ 4_i_u^ ‘ ■■ jj^L) ^ ^ ‘' 3 ^ ^ tL) 

j .0 11 4.^^ ft LajjJI» cLxliej _ <(4 j ^Ua|^yS--a 

QySJl .3 JlJJlX. (J^'-*-L ^^LL ^jLaJ^ jub^l JUJL>JI 
I A,A!jL>>i ^Lxj^LL q^Lc. ciJLLA (jL^ ^ ^ 

^-AjJl jujL>Jl ^Liuj tJuj 

4—aJ^Lc 4 j ,£l y Ij ij-^ (aJ 4-iSLl j iji c. ^1^1 L^jjf 

.(3^^ (ll>^ Cr^ ^»-aljJLI CjLIj lr> (III «■ i.irf^ 1 4^L^ 4 j:^jJLj 



dk^UuiUI ftjUosiJI ^ ■■■ 


JjJL>Jt 4x.lix<a (^jJl ^‘‘ UdJjJll 

a 

^Lluj JiJjL.>J1 ^L-xoIa-d ^1 jL^b-jL-uut \ a ^, 1 Sj 


iu'A] i^^j^juj L^it A nU (jLi-wa-dJI .Carbonization 

^Lllj 4^.1^I JuJl^JI ^1 f^\ ^j9^Xj-u^ *^3^3 

. ^3^LaJ 

4Jjq 0£)Jlj J JuJl>JI ajjJiij t^l^» 

# ** ' '*' 

IjJlSCIu (t—a!iSLll (*\k miILj ^ tjCJI 

4-j_uaj cdJj JUu ^Uj 7 a"< i.mU 4JL^Ij- 4J 4"i ^LjO ,^jj^ 

(jSLZu L-uuaJij jL-Q-aJiJlj 4j fjj'»-,4 .mj ^ ^.Lll^ y \} olj-iB 

laj J ^ Lt^ O^ 4^c.^ h^ a j7 O^—i ^ ^ 

<LLo ^jj) t( <*^J3 t ill (j^^t (J5v Lo I^Vj) rt n L ^i-a *■*<^3 

.«oljjVl ^Lo^l (j-wjJjlJ L-d^jjuJI 

^ 1^ fli i V.!} iu\ 4.a£^)Jo t-Aunj 

^.-^LuJLl CjI j 1 0>^^ L7^ L^-Jt-udJ (J^ OL2 j^-JI r.^i a \ ^ J '4J 
■^, 3. ^_yJj a-^LusVlj ig^LLxll jjjljsJI ijj-S.? ^jl-i, ^ ,- > » t l cjIjju^j 

CjJl,j^j^ ^ojc^Lj cJJt ^ <4 -<“ii.^ !l Llool-uaXIj OjIjLSjLII 

JUu 4_fl3^ JS *cKO^^ L>* L>^L«jj jL^ Cxoiajjuj 

»Lo->.yi Jjjo 4-c,L*ji Juuj . 4^ I>i.f. SoLa oLoj-sti ciUj 

. L^Jua ^ t Jj-pJ 1^ Jf. i^^LuJt 

^^ «H 4.2j^>i3 L 4 ..«^iflj 3^.rt all t cfiJjL^ 

aJJb CiaA V"i,i a\ JUJL>J1j jJbjJI JujLJ>Jt i\f>i j-W oL^jJ 

4JL—ua->. (J^ 1—tt_AJL-»-( JUJl->J1 ^ja 5ljJk 4 

jL^^f lLiI^I 4 LijjL»Jt cIUjJj tf_gjt i iiTiILj 5^,^i^m j^o^LuJI 

(jlS Ijl 4 Jiu £)l J.5^ * j7 ^Lsij-u-a CjLjjSLLI 

C>^ 4-C.l i 

dAl“ 4. A jJbjJI JJjL>Jtj |»L>JI JuJL>JI ^JA JSU jl llil 4j£. 

tLoAjtjjrfc^l i^LoJ^uO (jrU^SHI (jrU i5jL« 

« jLJj^i» 4jic. (jllrtj Lo jJbj LrjJtJlj Lo_4^jJ ^jA l>^3 





CajI^ i»4Jl]|)) L^^*..ti JLu^ « JUj^h) 

1-^ (JiiV j-Aj .(3>-*^l (_y^ 4 _jjjl»jli cj!jjVi slc-Luo y^\j^ ^3^-'^* 

jjjjuiUlj tjjUil ^ ^ jij_ 4 -*HI Cyril Stanely Smith <±u<iMt 

L^l f.^VLl SjIjI 0^ ^3^ Mih tjL^ ^1 AJ iVtJ ^1 "l o" < nVl » 

S^Li frl c- ^3-a <I iii^l (JLx-aVLj ^jLajo 

jb,ftIi.it, j uW^ Etching (jJulLI j-^ >*^1 v V* i hj 

^ U^J t^aJtjill (Jjua-t^l (_iu_ijJi jo^LaIlIL < ^_yj3 

i ^ ^ L>*^) ^ ^ *>- JUu 1 o J ^ rt Ml fl jdl i a^ t 111! ^jjuslj 

(—dj_L-uJI 4 ^LLu 9 J.-li>iJ ^jl TT a t. ,|JI, /^l ("l n 

^jLjj 1^ cln.(dUjVl 

< .hi^^ JL^J 41,,4-A "i «u.„fl 4 ^ ,;wISij..^ itl j < oil 

i(3'4jiJI ^ ‘4 jLj t .utl ^^0 0 * 

1^ f:Ca ^Jl^ ^ 4jLj cJu-t-u!! (Jo^su 4j ^ % a ,>^1 ^ ^ I /qiu 

4 rtxd>. j<ii ih Cjtjln^ 1 d.‘ >' '“* ^ * *1 "“ ^ SI. ..t ... 

CT^J (3^Qli LojIj IjJu^lA 

i^i \ <—flj),j, IiiILj fj^'»Lui..4 ^j\i4tJ.ujuU ^IjlcI jik'WV <1 ju« 4_fli ^_^ti 4.S3 »jl^ 
CluL^ Cy^ .^j^i-gi-uiXt ^1^^-JL.uJl (Jl.i*»-C. 1 1 ^ 

^ 1 11 ■ i 1 J a 1 i 1 1 I .1 . t i JitA Li^ajl 4 .jjL> 4—iJl t ■» ■ *■ t i 

' 4j. ll^ti ! u?i 4.^j|^>jJl ufl^.i (lill dj^ ^ ■^ri 

L-flj ) i «.il l lj t La J Q f- 4 _cLLuxJ I ■ 1 j '>^J IjL^i^ ^1 ' ' ■■ * 1 

1 J 4 I ji iJtTg >1r^ * mjVI Mi ll I—.ftjLid (jL^ t4_uoL-JfcJ 

(^1 a" ll (JUI^ JUU (^JL>.J (4^L .q .‘lA\ 

(ji .4 .juui!^ 1 4^LuajK]1 4..dialX1 aJJb SjL^u 

0 

Jl—fl 1^ t jlI^JI (J^ju ^ t5lj-A i t q\ ^ yij AJl 

tjlj? 1 jL_^ . I. V J g t l I ^ i. dj j^al (JLo-jIu jJL-i-aj q\-^ JUJU>J| ^^yXAUjjVl 

* ** 

l3^.j_c*JI tfJL-^I (jS)> ^_yj| jL»il LaJUil LjJLc i a 

3.Vjflt.li jtjJLal ^ Ij-uuJuQj IJlLc^ 1ju 39^ ^ it|j 

j_X-) L^Hc-LLl^ Ci^^"u^lj 1 Ajt A^^LuiVI 

•() i t41 nrt) j^jJLl (_y^) j t‘’u^ j^LiJI 


6>.ji)UjuiUI 6jLiAaJI ^‘0**3 (D^JbUI 


SjLc,^ ^jLojJl (-djuajj Cx)^ I^ylc. oVjLje-fl Cjjl> 

»L>»i. C . JJuC. t4j <1 i^,a, ill i-jjL5j jV 

jj-A L)^J * 4^LLua 4 1 t"Hj 

* rtllj o^Ij c1jV^L_^JL 1 iParaday ^ tl_al£. 

<^S?t d A. \ 11 j_L.al I (^Ljloj ^LIjLi -q* ^Vt 

(jLSj .tfLo^L^l ^ti_^Luja3 03~^JJ3^\ jVj_a]l ^Luua <L_j-5 j>^ 

jj-1 Bessemer and Siemens Processes ^ _p-S^ U 

^Llaj 4^(;^4 wO ^ Cr^ 

(J.i^*^l Oj^i ^^ ^ tijVjl_5t-A (ji 

4..t. mo i^ylc. {^j)"i >0 (jLualjt ud-ij ^1 ^ ,*L a.iJl IjU^ a « ^ .Ut 

Jiilj 1 ^ .t(*/ Y , • « ^ , 0 (jyJlj>-) O^ 

(^jJLstJ 1 1,,^ ia C <i ^ , i , "« jVj-iJl ^U 4 _^j^LjJII 4 ^ i ill 

i^Cementite '"■_*!" jujL>Ji 3 jujl^ ol^j-.(,a*^ ^L^l 


Etching ^jjuLi,i ^^ 4-tL4-£- juu 

. 4ijJL4 ^ujutxi CdlS^ 





•V. 

J-(1_C. (^JL->J| (jj—. H, ^ Ml ^ 

j^j .4 _^LajJ1 5Lj_>J 1 (_yja LafuI j"jI LjjjjI 

4 n I )» LuajI Cj \ JLi |j 3j^ " 11 

ij j (jjJll (_yi 4 4 ^rttl «4_La_i_ujjJ,I 

•• •• 

4l<tJ' LI <>i fllL IjuI^^JLq Lx LioTlA I 
4.S jL l_*£^1jJL 1 J-X-(J1 (jf \~^ 

4 m j 1^ T l Jijl^-_4 Jl^ Cr^ J "* 4jiaj-u^JL4 

jjljJLl -^Ljijl L_wijj ,4 -^LxjijJ1 4_jS1^^1£L!1 

«■!_(!ujt 4_j.£LlJll 5H X..tl 4^ £L 4_mi 

j-i^l ji 4lj (J 4? (JljVL-uajl^ (J^ CjLLi—Ju 
t^^J-il i 11^1 ^ - ^ ^ a . L-^ "i . ,. l . i - 4_ I L “ i l 


* ^4-iijL.xJ 1 (J^.cu 'ar-lJ i Lb^^— lC. 

5jlc>-^I 4_i£,1jJ 1 4 t.uj<^,ll cLl^ 

l-5JlA (jL£j i4_.j U (Lt^ • "tij 

41^ ^1 1 jlj-C-l Ij^JLrc^ 4^1 jJuISLII (_>*ijljJll 

aJJt |:kj_UJl ^CjJjlJ *1 ( II 4J 'C*-^ ^ ^^1J 

CjLjJU_J|JI jjl "ij ^ !—«■>> <7—V f 4 (jL^ (j-gjijJll 

*4^m)LxVl 4—uL-u-^Jl 

J j K C 4_J^i4 L-^jLjL-4J 


{oJl—*JI ,j].) 

(_yic. IjjL^ 

JJLC. 

•y ~> J I olfr l. i . ~ tf jVI j 
^ c I CujL^^ I j-t-aJl j 

J-5t_} ^J,-, , 1, c ^ 

'( LulU a L-Ib 









S( 03 IJUI 


^JuiJlil ^.Ig, L^LluI <1 ... 1 ^ ,A ,l[ Aj -^tl A^l 

IlLjal3 4-^ijJL4l£LII tfjL* tjL^ (LiUj *(j-tu^HI S A i ._i^ j 

-dJj ^_5Jj O^^^Lj-u^ 1 Cj . l a*. Jij tOi-JUflLpJl i ^ 

5 r 1 (.^AilliJl (ji^ 

! u^j *tj^^-iJl ^«JjJI Lfl-T^L^ j A“M 

>Ax. (^LUi a>dJ* (jr^ Cr^l 

j? 4.j-d-j>^^^| JL.4 -c! Ldij f.\^.Mu ^ftJjLii ^ 4 

< liJlJjb tjL-^ ^i"a. £. ^^LJiJj fjj flJl Ja—3 4ji VJ . 4 t 

)j)Lfc Lj ' ^ ^ ^ ‘ ' 4-^^ .tL1 ^1 .(fit-nV 3j}^_-dj-l( djVLj>i.H 

L<uj‘^ c 5 - Gerbert of Aurillac Uua> 

^ In i.U^.laj _ Pope Sylvester II (^lllt k. LUI JLaj 
(j! j—>j j» > * 'T jkLc L-^l .Constantine Africanus 

L^l-J LI)| oJlX. o'^. i 1 til >1 fl ‘4 4j^L^t OJ A 1,^4 

C:ri>*^^ 1 4 l>a j-j_a-olj 4. j „Tr- ,j. uiU 

jLifujji oUIjlj <Ljf jJLj^ .4_u^^_jLJi oL^^laitwoU <Lj-l^^UI oL^^j-jJI 
oL^J .oLi-jloLj^Lj ^ ^1 a" l^L:^ iLjjjjt (^VjJo^VLj 4-d^.jJLl 
<L-uj \l ^4 Lupitus jl Llobet « 4 ^^» 

J 4H f ^t jLjj jOLtJ! (jj-^l ^ 

j si_i^ A JL-i_^Ij 3L>.j^ *1 tu,A tL^VjJa-iiiVl iJ? 4j.xjl^ oL^J..^ 
^Lc 4 jjI^ ^Lij' oLd3j-Ll oJJt Cjj^j.j^ 

i^j)" -oilj 4.^jl oLAljXl ^Jub Cul^ . Lu4j^ ^} I 1 V f,ii,t 4 jk^ iJ-.4->> 

■* # 

ojL^^ tl^ I (I iV Vl ^ .jusl^ tg jlj jl<i g-Ltaj^f 

4ob^-ui.4 oijLiJu LJL^ij « itH _ L 4„Jtjx. ol.^K) jjg 

^ J d J ,fl, >■ 3. .4. a ^ ol j Jl 4,r.? J V 

Lja!j .(dLjjt jJa_>!) (^.3^4 jII ^ h*t jC. (jjUiJl ijj —(wjV^^JLajjiVl 

tjlslfl lA \ • AV ^L-C I^jull (j'\IaJula-gu-fl 

. J J* \ , ^ 

^^Lwi 4j| 11 ^'ji'x.t^ ta A 4 J 4^l3 d^ajual l.a ilg iJudCuA^ 

Ot^^..jL^ ^.Ig. ^Urtl <.^^ An Ira < n^Vl L-l^CU^p^I 3^.ij■'< ^ 



^9J9^ 6^jAaJI Jlolul 


6 JlLj (Jj) I 5.<a ^ j f l,.u^ hr, fcri ^ I 1 L.d - ■ * >■ t i 4_i£Ll . * “^. t ^ 

<i(i 4 Jj 1^ t L^Llajj ^ 

CajI-£j *^jjl ,.un <a ^1 j \ Mij Oj-^ Uh® ** ^ * (^J ' g ‘ "■ '^ 4-ISLI 


tj rtj"n II toUajln-^U j i III rtl f^_yh JLjIjJI 4_ajj-(aj t, u i J-OJ Jjt-* 
tj j“«M oKj ^ ^ YV |»Lc. L 4 ^ ,i^"it Stephen Antioch ^^ILuVl 

(J^ ^ ^ " i i LaLj Ij^^-j-C-i L^® ^>j (^1 Lr^"^ 

*<A!i juL^ 4jrtjrt^!i jjLa^JLI (J j 4.j.I^^Ut ^.>">MI 

4.j-dL<3jJt oVjLiILlt ^ ^ ^^ I. it .^tl J_yjj d .i..itllj \ 

d ^>A \1 jaVI lit 1 jg**! * !• t |cc.^t 

^j-ftJLI ^ Mi<l jj ju ^jil hat! Jl^^I Lai . i Lm njlLLl j-=c_JI 

■ I ^.ail d "n,.ji -V j^L^l c^jJl^ ^ ^ d ^ U’ A 4_j_9e_^Xa d—OJjJta^ Wjjj^ Lt^ 

. L^Ll^I (J^3 ‘ ^^ lt^3 

(jitnl Ml Cr^ ^ ^ L?^ 

0-^3 1^^4JSL > - |4-i td-jla-A^ ‘ *' *—^j'\.’^^L(-uJ.I 

^ ^ TTt ^Lc, (_yjaj ^ To • (*L-c. LJLlajl djiSa-d t 3 ^I 

4..^^Jl^ CT^I .A L>» ^ “ * “ * ^3 Q ^3 ^ “ ‘ “ ^ 

4_u^jJI CjL^JJlt 4 .a^^I<j ijla^**Mt ^ J<*' (]^>4i<<i a ^LoJl.^, djl^ 

4.-j-ujjL-a Cx^jJl <lUj (_y£ ^"V d ^ L-i^l d i!rt ^ 

(^. M iVi '*' dJo^Lj ^_yjl ^«-U3 ^ ) TTV |»lx. »l^t Mill 

.llJI jjT fLoLti! >4^1 t>o djlpf.L Michael the Scot 

d-flj—*_Q_1J (32 j ^aJb\ Cj. V ^ Af JLo-fl dj^ j .‘J^' d_j_jji Lai 

<^L^ c^l tj" i III <L^^I Ci-)L^ /.U>-^tl ^^„<u..'>Jj .ujjlII d-^^Li-ij^l 

^jL^j . j iIi ^-3tJ d j '» j < iiU (_^^_i_^i I*■ i a 11 d^lj^ 4 » 1 (2^ gl <.aU 

d-o^j-jJlj ^ji»"<!I JoL-iiiJ ^cJoLaj ^ jjJ d A a 1 ...Vij lIJjJJLI ^Lc.^ 


. (2A4S«;^u.iJllj ^ ^^LCu 

* 

d-u^-jiJl ^jA d-a^^;-lJI 4JL>.^-4J Vjt CjLo-zwjJlII JjJulII 

CjLa:>*j^l Cijl^ LglTt-a LaLg-i *djn"i^LJI j_yJI jJ-dluJ ijl dj^^jjtll ^_yJl 

2 . d_uj»_jLli ^_yjl 4 j LI \ •%.] jIjlju ij3jJLi ciUj J-^ 

♦ d L»» I . .1^ d • 1^ d 1 * L ^ « i< t l 




Sk^ULuiUI Sjli^l £«■ p9iaJI 


juu 4il o J l o 4_4 -:^jJ 1]| jjl in a mi! Cjj-^ 

Raymond ((jujjojj)) a^LujS/I (_>^j LqJlxc ^ ^ ^T* ^^kLc. ciUjj 

r ^ \ 

(jtj| i-wi-t-uJJLi oJlA 1 Q-u^ fduLij 

jl J J'V J jMjjIj CJ^l—4i£. j Ml c 

\ ^AY _ ^ ^ ^ L) jl^-^ lWj J <a j 

dJLcLuj hLrtA 4 jJL^1 Qja 'Vd 

. 4iii ^^\ <La£yLl) ^jlJJ-^fVI (J-fl-c^ (Jd>^ 

A.^ji^jLlt L^.4 ^j3 LLl^ 4ji i III 4.j4jI^ 4^1 t t.4.ii<j_g 

JLq-cVl (J-^J . ^1 L4 dlLiJlj oLi-tJaL^lj L-JaJlj 4 „ < i . ^nUt l 

4 rt"v C^J ' ^ Ji^J 4lLajlIo t>® iJJ^Utll 4.jJi^5UI ^^\ ^oj^jlII 

jLiia-liVi 5 «_, j.1^ 4 -u^_aI1 c.* ii^11 C-t-^-^L^I 
(2>jl ^ t4 4-U^-ftJl frl-ft <..f^l 1^ ajJ-ftil ^1 4 j:^jjJ i>^I 

iM 

(^tj tAverroes w^jjjj^x.^i)) Juu»j * Avicenna «1,<. >ij %!)> l.tj <» 
j . Ijlj^ iAlbatenius <((j^i;iI_^LJI» xAlhazen 

j^ijJl ijj-^\ tj-a JjVi jL-ojJl 4^ (^jJi Inferno «^i;_i-3tj>Ji» 4iA£. iDante 
A (JV i ‘ <1 J. lu. c. 

. “Averrois, che il gran commento feo...” (Canto 4,1.144) 


^»ioLc t ^ ^ *Ao lYA 4-iIII i ^j-u^LigJl j.■^< jlLo 4l^jllg> caJj- > u (*) 

ojL^I 1^ i 4 j<.uU l^l^i »j c-IajI (j41 4_^L2!(J1 4_l4 4 ^41 ‘ 4jLlf»LLo 

^ K,i *? ^jL^ (^jJi (j» ^ ^ ot o) REiniundo Martin i. .,.*^1 4_^jj^Vi 

4jLfc*ilj <4j w jii M OV J M TV ^JXu^ (Iru l^41I) ^LjJI ^ujj 4JI 4jLi4ifl liILo (_gjLiiuj.u-o 

^ ^ Xolegio de traductores toledanos .. dlL .lU ^ a-i-jjx*)) Jilaal 

. l.gjlc l^jl>J1j o'j^ j^jssaiuj ^ 4jSLjS?l 

t fn^''t\ pagans ojjj jlJj . The virtuous pagans SjL^-c- Ua J«i t,i .J (**) 

1^15^ l^o^LuiVI (jA id ^ ' A ijiiljljj l^j^iu ijjjdt ^Lse^JI Qji ^Jii ^ j‘"A' 

j»>L*Jl : 4jl Jd Bernard The Wise ^/-sH JliLa. Su-aMM/yi jMJt u^-aLw 

^ jjl ^jL«.>. ^ *-‘-j (tju»L-tJLt -V i-ta rtj) ^u,<iU (I/O 

* 4jI J Jj-i-a»JJ 5jjL:>m ^jJLl 44^ o' c^l j 4 (_yf I'da jJa^ 

: ^yc ;_>^dI1 IIla . ^ L4^^[5^4^ jL^t - Laj^ .dJ^ 

D. G. Munro, The Western Attitude Towards Islam During the Period of Crusades . In 

Speculum, 1931, VI, 329 - 44. 

4-j f^LdxJi 4_i^tjj i 4, ij9)^Vi <d .u J ^ * = Jr^b) 

• t^oCi^U ^Ldl 4j^/^It 4 ‘tJgll t (^^SLwU^ _ 5JLsdttl ^bt i A 




b^JSl jAflJI iJIojuI 


tiiljj i4_LSjjX,yi J^judVI CjIj (JLo^VI jLt-pjj/l (Jja JU LtxLol (j-u^ 

3jujl5iJI (Jl Cy^ j 4_a_uilAll (_p-A cj j-A ^Lu 

*ljLjSJI 1 JlA 3^-^ itilljjT 4 jm"i^I (_yJI 

^1 4^1 i .1 1 1 ^Lbu jLo^VI 4_4 jI^ (jl (j^ 


.dJUJL^ 


^cJuJI (j3 l^jt^ VLa£.l t—3j-<-u 

(_3-udLi^I Lr^ ( 3 L>^ JLq-C,| 

(Jjl^ L^L^I 4^ m" jUI ^t 1 ^f4 JUjLftjl JL^J ■ ..j^ ^tl t^jJiJI 

^ L11 4jII(^ t ^ '^‘‘^ ^^LfiJI ^j^.^1 

3j-jj-£i 2 5j • >3 (Liber algebras et almucabala :^jljJ.t.j 
aj-^j .De jebra et almucabala ^jl j 11 ; 4ix 4 _^Ij 4 V .n'l jlj 

jL..i>Jl ‘“'1 t1 4 ,j a *WjDJ^ L7^! 4_djj.^J1 

1 d (^^^.jl 1]| 3d ' “^"*1 nl^ll 3^*^-^! t .ll-Ci ^lUl 
tjj^Llil 14 jl jJUl tj 1 I 11 ^ JlJc_IL-1_uI .c^^Jl ^1 J.^1 (cLi 

^iiUiur' ^1^1 Oanacci 

j ^ (jLojJI ^j^ cJj^^ ^^ILabU^I j>l>,l-^i.'i<.-fc.()l ljU (^jJl 

. LoLu <(4 Ij1.2JLI» ^11^ 

^ Uiil <(^ 4 ■^11 B ^ 4. g ^ 1— JJ^—^ 4 ... rt\ C(^jJI 

a 3*^^ «<^Lui^t» 4 j ij">V 4.4^^ John Seville 

L-iijua^ .Liber algoarismi de practica arithmetrice 3 * >3 ‘cr"j!j'3-^^ 

( jIjlc.) 3ji 1^1 r j1 4 ■ 111 *< 1 Lbjlj^l ^jSL^ <Lul (II '>'!! oljlo til Ijla 

(jj^.^! L^l 1 i iti 3* l-^3>4uo (jL^ (^>1^1 jjuiJI 4-pj ^Ltu ^Li V" tiilj 

(aJjLq..^ t ^ IjL^ MiJ Lq_^ . j_lIiLjJI 


c->L.t.L» 


4jj_(!ttJLli j^-L-uSdl jal J_5tlu_ul (3^^_lo t4<t<(i3llj LJ^^--uaJlj 

(Egyptian fractions 4__j^^_*-all <» *x1i ^J 4_flL^yij (4 i h^t ..ill jj n.<!lj 


jj_uj£L!l (j3~^ 33 3 jl^jJI 1 ^ j 4 lW iH (jj.£Li llUj i^\ 

•[ IT = 77 *-!-'V = T7 *-J-^J™ ^] 


V YA 

CjL^ 


i 0 )0 

Jl)LdJj_^ <» 4, tfl'i V a 4^^1 I, itt\ ^ III) 35'L^ ^jjo Ljjq^I (_31 
4 .iUTu iiiTI in<llj 3-ft-iJI (jLSj ((|:fc \ Yi* _ > W' >Jtj) Fibonacci . j 4 

.CjLcal^JL cd^Jt Lo (4_i^ll3i1 CjLI i >nrlT 



6»j|oUjuiUI SjLiaail 6au^ui^t3 p^iaJI 


4Jjlj^^ Luajt ^Vl CjIj ^Jl. ^ c t 

LilLi-Aj .4 f^\ ^LJI jMjj! 4,.4 (^^1 fiJuAJuJuaJI 

CjL_iJJ_4 1 ^-"i Tjl. I III 4,j tLhlt (JljjJi JjIj^^ L3^>4J;^i 

Ljjjjt Jl-^J .4_jj^_*JIj frl fi\c CjLoIJ^j 

Liilj ^ cj^ jL^j . Toledan tables of Gerard aJLLxlL Jj) j^ 

3.1a"i niA iL^J 4j->.lfaiail.l t4, i^ft a 3juJlC. CjL4-:w^ 

L^JU-JL-O iljLxluXl L^ L <.4t, > . ^qic. (jSj ^ ;jrt-^>JI LiiJj .4 _IJi^JlJI CjLuJJJII qjO 

CJ"^ WjL?J^ Cr^ J ^IjlJI j-jVI J-li tiildll ^oic 

c^li^ It tlj_:>t Cjj-^ Vij <“ 7»U» l^LjSLI ^ 4 'w^ 

oj ^ulc. ^Lij? (^j-4^>L-4-u^ 1 




fi- i 


ill ^4 £,j 4^ 1 TYY t ^Llil j-i—j-jJ! 

Libros del Saber de ^cic—iA]! 4^^^_*I1 c^l "< *? aJLo-Jit-S cdlo j-_.lLjdl 

4-3jjJLl l^Jl^ J-iAiil ^ 4^1 5jL*iyi cJl.t,^.) Astronomia 

eijLctj ^.7^ iS ^" i4^l!LM^l 4JdJLj 4.^^1-ui^l 

.Cm^jIJIj *<i 4 ^LbidVlj iciiiiiJl ^ 4 !^ 3jUiJj^ 

“ # 

^^-_*1LjlJ1 (JJ- 4 JI ct^ tljjJfcjl 4.J_JJJ^^^ Cjljixi- ^jl VLiw Luij J-3J 

< ill JL4.^Vt tjv 0^3 • Ljjjj? ^1 L^y^ Un i^L 4«3 j-jl1I (JajJ 


cjLJiiJ Hermann of Dalmatia ^UjJI 4 4 .yj^ *3jljjlj»JI 

L 4 ^ «■(! -^Il JqI 3 I iiV 1 4 j^J^ j 1 iPlanisphere <ic3j^l ^jLa tuj» ^j-x-dlaj)) 

^jdl^ 4Ui ^Lui Ll (jx LLii^ 4jixj^m u"iyi 

4j CjL4^^pJl tfjuk jL^j Ly^ ( 3 ^G 

U3^3J3^^ 4jL 4) jjcILuiij CjVj-Lxj-uVI i, ) i^yC- 4-U^X. CjLoJJJI 

j-uVl c-faj LjLIL^ C.«ix. 4i^,. jugS?l ^JL.4. c Vi Qja JJLX. t 

t. <j ^2>X. IjLo^j iii^m 4 jI— 4 IJL^c-ILojuI^ 

(jjc LLnSj t Lj£^-2j ^ 11 IT — lllY gj^loll (jy^ (^LJI jiGjS? ii>^l 
qXL LdJJ-4j 1 1 iY jiLc, •“* t-j^j-Lij-uVl CjLjoI JiielLi-ul 

^ llAl _ 11 OA 3^ "1 rtit fjy^ lH CJ^^-Lxju/V 1 CjL,4l>,t V "1 .fcol 

j-uiLftJt (jy3 1 ^^L>^ J <^ 4 ! oLoJjJll aJJb . 



Ij9j 9^ i7^! 6AjjuJI JIaZuI 


CjI^j,, n-T<.U 4a^l£lja 4^^^ diLo-i^ t ^ 

4_A i 4. " «..tl 4_^iJt^^Ul ^ \U.v^t 1 <r« t _L^lj t4 jlj")^L!l 

Ut JIl^L J^. ^ lIUj IXuM ‘ ^ 4_i_^ij_jlJ1J I 4—jJla U iili 

CjLalJL3 cIu-u^ L^Lui^Lua Jl^ j i^nC. ^1!LI1 CjLoJJ^ 

4.j^Ijl^j ^ St> 1 a jj t 111 I in L>^ In /*iVI ^T 

^1^ 4 j... 1 i^Tl 4 . .../ti tj .cliLj) 1II JLjIjJj ^ ^\ h"nLj 4 ^jJlL4 

jjjiLjlII (jj-SJl Cr^ 4^j[j_*^ Cj_iL^ JLa3 j-^ 

- * ** ^ 

|»LjlJI ^\a V" <U^ 0-5t_pt ^ 1^ li I^J (_yLi_i-ojUI OJ^J 

j I nC. 

Ijg* j-q CjIju idiLi^ju^l ‘ ^ ‘^j^ 4.^^L^1 tjl or I lLILu^j 

^ • 0 ' j_^ej) ^ • YO j ':%■ 1^ ^c_^o_uJt i L^l I tu\ 

^-j’tl ■ ^1 ^ (jHJLJJ^ l-aJJ—o (JjI i-j—i-ul^ \ \ \ * < "* 1 1 

IjJlL^l ^Jl 0 r.t 4 1 7t c.] \ Y"\l C 3 -^ 

i^A j <n c ^j^L>J!j ^.ii u i. r 1 <n i>^j 

jj-usV j^jVl j j"‘ ^1 (ji nJrt.r*i.<.ji,4 *^-*^^-*l (‘‘■^ 

• tjrykl^l (>C. JilJI J_yjj :J}^ ioJjjjVl 
Ljj[jjt Cr^l ^ 4 j JLjo-C.^ 1 ol^ tglj^ J 4 II 4 I 4 <i i lljj 

CjLc.^— tlo^l C7~*JL/ - .* <J^ ^ o (J-Q_JuJ uajJI 

cjLiSLli ijiA ^1 '^j-JjlVI! «4^4£L '> Ji (jl^-^)) t4^lj^j-a]| 

(j-oj Cr^l ^ i 3^ '*'J 

iZAjuaj JL5 151JjijJlj-^Ij iS^lS^lj ^Lu^LVJl L-S^mi ^ Inwa 0.i^ O* J '><U 
j 0 <»j< j"« < «iij 1A »l ^Ir. (J1 o f .l CjI o ^ ^ 

.4aj^jJI 4jtUI 

jj ji^a alt tJj-ijl (jjl (Jjwdj (_^ LiLl (jJ-^1 LiJliA 

4IU:%^Ij4J *1*^11 IJlA j3t ^1 ^CjIj^ (jl^ ^U <.»(^i 

SjLjua^iJI 1 0 L)^ ((JlV- jVIj ^Ll^uVI 4j^1ciI] 4_>._^JeaJ5 LaLoj 3jbJu^t 

4_jJ(^^UI 4lL4_:^^ Ly^3 ' C?^ i^3 4j^^L(-oy 1 

* 

1 ^ ^ Lc-Lo—IojI 4_i^ \ OVY) (Jj^ (-iUj > \ f t 4-4 -:kj_IJI dJLJk 

. Witelo John Pecham (»L^ U>^J Roger Bacon 




fttjoULwUI 6jUaAll 


LJj-iJl L 4 J 4-3j-jl« tiJLufc 4 j! f.\i LIIajI^ llijj 

Ojjju» *Lj-jLt mi ^ ^ ^ 11 i(jrt-ftJL-*JLl ^j-4 cAAJIjI (jf (_yij 

Cj^ .4_^>U! Jj? «^ j)" 

j|>J^ 4-» rK ^ LLl^ (JLo^Vl 

JujUlJI liiLLAj ji <1 f.l jL>>i 1 4 jI .1 

• ^ 5 Ojia^l J^li^ Ch^J (JLx^V 

S^j-^aU 4i_iu^^l JLq-C,VI j5 L>-* Cy^ 

” * 

(j( (jj-i ^oj-o 1 ^J.».>i.i ^LttX .1 iiJLub t4j m"MJI 4j^L^t 

CjLLi^t 4^lj^ f w.C" ^} JL^I 4 •'I jU * 4^j^ Jj-Lca! L^ 

jua] !jlA JL»J ^ 

4j^J^UJI 4_lI^ j^Ljzk cjL^J-a t*J i"i llJLJl^ .(Jl <i" ">-Vt ..li j • I 

i ^ . AtJ A ■•*tt < .jtl /..fj <iA 1 j jJJlJJ t4^iJj^jLll 4^Lt.^ 

^^\ fj^\.jLA^ L 0 L 4 J 4 rth V 4 4-aLjiJI 4 a <«i11 tj! Vj .4_i£^_jLJi 4_iJJ( 

4£^L:w jl£3l (IjA 4^1-3^ L^I 4x.j-ft '^U (j^ CjLjLj^ 

L 4 JJJ oIJ-cVI (jjl-Jtl ^_yjl y ^11 ^\a -^"i iuVi j! A^po-j (Jj-o 4 j 'v Jj^ 

^ ^ 4 ^' ‘-^>-^ - ‘c^JJJ^ t>* JU-^Vl iJjLjb cJLS 

CaI^j /d i !^tl »1 j .ft 4 j <ti C« I _ L^L^I 

.3jl£, Lillaj 4Ja ,rt7tJfr,<a 

^1 4^111 4-:vL9JIj j '» til LaL^j ^Lju A 4 J 1 Lalt 4 Ijjjjl iZjLi\S 

4_c.Lu^j 4_cL jo-aJl 4-4^ 4jL^ c53^ 

4 S J 4 it! oLu^Jj.JtjLi ^yA JiJjUkJI 4j i. f » * LA^-4.f.J ^l>iHj 4 J tJ tU 

cjI—C.J) <«^l.l 1 I. 4.gfc "iJll 4—111^ Ix^L^l 4' '* 

«• »* 

(jl£^ (_ 4 JI oLj" t H a J*^ Asc-uajJLl olloj)U^J>lj 

j-(ji£. Ly-^ ^IxiJI tj>^l I^JLJ ^" t^ T u 

Ly^ 4_uAiil jJLstxJ ^ i4 <ii..U^1t (-Sj-i-o LqJ^j 

4^Li^4-j£LII CjL^ajJI t."ilh J a.A .^jJjl)! I ^iL4 Cjj j Ai \ 1 ^_pil l ^ i n a t SjJL^I 
4^Jl^1 jj tti 4 IJ 1 ^ 4l<.r^j Ly^^ otjaeJUlij 

lj._ii.l C< i^’aI ^ i I JLcLla^ I t/jJI jj) til 4 K j (<i^l£L!l jj-jl^jlIIj ^JJj-^J 

• AjaLlII L^i4 CjLJ^ Cy^^ 4JL 5 ^^ Ly^l 


19^1 ftk^ULuiUI ^jfiflJI JIojjI 


i 11^1 (jLl 4^LL4j^i cxaI^ 

(_y^ j^LUJl (jL^ <^-4^ 4 ^jLJI Cj\j (jojLi^l (_yi£: 

4_^^'Li_uVi CjIj^QJI !<-b BjLua^JI jjij ^ c.j£.V1 

\^ ij^'iC. (JL>JI 4_ftj-i]aj 4._iji^^jkJl jg j ■»<!! Cul^J i4^jjljVI 

\ flU"i^ ^ CjLiLojZj ^jja 4 " f<t i>t* La ^} <*‘<j -w i JLoIuVI ^jJeu Lo^ 

(JjaLf^l tl ^ ^Li^ILa Jj '3 j i jg ^ ^ 'L^4 

^LljO-^ -Tr A Cjlj 4._iJ^ (J1 <1 r I LilLlA CxjL^ l \ .4^L g 4 

4^L^ ^Lo-^VI (JUj .4^j^V1 !>:H^ 

^ Cjj ^1 t tiU ‘ CjljLdJkJlj 4^jVl 

fjS 4_^>Ul ^1 04^^ jl^j ■'(Albucasis «(jju^L^^l» ^L t-jjJtJI 

iM 

Ldjjll ( 3 >Ia (JJ^I Ijla <-Li-aj . Liber servitores ^nir i±Jlf;Jl 

^ ^‘^^‘^ j ... Cl 

. ^Ij-aj JjjL>Jl djL^ljJlj ^5La!j ((jojLstlJl 

4^1 j g j^tl CjL^JII ci:^ ^JX. cIIUj^ t tijJl jj i^ ttl (Jjljl 

CxA-i-iJbl otjL^JJ ^JU ^■■1^■■Jlla■-'v L^ ^^LoJl ^ i.7^1 

Compositiones et cf^ ^-jIudVI ^_^j_ussJL!I 

4JL^I c^l.'».,^^tjulll c-4jSL]t ^jL^I ^(jj^iliJl cjLo-^j^ tingenda 
^ "\ * * 4J^ 4jj. i I I 4rti"i 4 jI^^^I g'X) ^ '-^3 * L, ..j11 

c^LiSLJt IjL^ O^J .4-L^ T* • ^_yj|^-5t-j tiJJll Juu 4-Ain^Lll (_yJl 
4jI 4_a^G ^ya f_^ji^_JLll ^^Ll]l 

T* • Liber sacerdotum j)"<.4 j j] ^L-uaJI 

<_y^ 4^jLlSL_a]l aj. i '>ili I ^'tA JUJ—oJI Jij^.t.j t4 fl i^J 

cJdJja CjIAjus^I aJJt *-^3 (^Jj t4 jttj t nU 

Qja (J 3 VI 4 1^ j LI 4-*^a-:^i djULl C^ -g ^ * J j 6 T ^ 

L^jj^ (J^ .<L^j^x. ol^ ii »*<» (^-llLgj j. mi c. cLdLldl 

y» ^ 

*^iku ^-seJ Ct^ 4-AA^"^iJI oLgi^l ^‘Q 

(-jLUSLII .4_u^jlJ1 J^L>- Qja Jjj 4_jJflj^_^yi CjI gK!l (_>Aju 

. ^jjJJLiJI Cjl^lUi^a ^gj^ o jo (^^Ax. 


L^JliIj-^J a j iVtII Cjjji li\ ! “t A a 1 ...A ^CXijl_dJi ^1 ^ (*) 






6.aoUwUI 6 jUasJI ^ Sw Vi0llj (O^XjUI 


J. C. (J-^ (_3j->jl L U jLJitl SjJlJ (jj 

L^l <- 1» (jijLojjii (^! 

uliUo^JcajiiJLl CjLc.^.j«.%—A 3JljJlC. (_dVT ."Xl^l 

4_j_j£m ^o_ua3j ^ 0 • • 4-uji ^ \ Y * • 4JL(-« ^_yA Cj. " 3 Jl j_yJj \ ^ A5—V 

^ 1 jL£.Lrf^ ^ c^llj JlL 4 dJUb 3 Jl£, CjI^ L^Jl^j 4^LLaj^l 

(_^-^-t^X5tJ (_yJ| 4 j 1 j Cjj^Laj^ t4_^jLi. ^Lj-cjSUI 

^fllxl! cijjLc jijJl : ^J1 j^\ c-jLS <^^Li-uyi jl^L^VI ^jl olr 

4jJl^L(^^ JajL^I 

3j^::^jil 4.aj^jLit oLoiSUI ^jb CjI ji3"1iJ 

^L^l :4j^.^l:^yi 4 jlUI cilJj ^jlA>a oUtlj 4^1 clit 

iElixir j.jua.^1 tAthannor j^HJi * Alcohol (Alchemy »Lx4.^l (Alkali 

. I jL^ La>^j iNaphtha iaiJjl 


c.(lc.Vl Lr^! I^JLjlII ^j_4 iLjj'j La^ i^jLtJI (**■ l3_*_il 

3^-^-* cr^ Jl—oJliVl ijub 4jl (_^_AJL-J! (LJj-jSLfl 

4Jii>.j (_i>-lj-^ ^ 1 " j Cu (jl (Iv® jLfojjl 4_i-uljj ^ 

djLftUl ^1 ^L^jJl (4 jijJJ jUi (4 .-jj^jlII tfj ji. 1 ^ a 

_ a -JLaLw (_flj^^^_JLlsi (j^J • 

4lLiJu>. 4-^jijijl CjLjiJj 4.j_L^jUlj 4 _u^_jlII (jO-iJLIi ^ U* (j-iiflLuJlj 

Cr^ icdjj jjj 3 1 (1^ jjSL! *j j (It j H i 4,1 ^llj (j-u^ (3 jlc. 

ljub ajlj A" CjLi-uIjJLj ^ 1^311 |j(^ a 

^ 1 XlJ! (jV (L/oLu ^ d.J"i -W^.-g 4 4 iiiiVlgH ^1 4 I m itlj I—>a| 

^ J I ^ jL->> (^1 duL^ ^ ^J> "< (Jl 4 ^1 ( I X <» "i tl jl ((j^ (l^jj*) i-gJ 

(_j" ••>-) . 4__jjlxiiaj^lj a CjL:^! I’i'vV 4j iI'ij 4 jL^,1oiI 

tf * HI 

4_-^Ij_IlJI jIjJK ‘*<1 , ^ U-^ «(t, rX t! ^jA 4 j djLoJLaJlJI jcLu (j.£L4J ^ 

d)L-4]JJLl ^jA Ijlj^ J-;4^ ^<XC. JUr^jj 4jLB (4-3_3->iJLl J i r J a ^ ^! I (3^ J i^ti 
(_ 3 JJ Ijal ^c:^j-1j ^ »Lrt 1 11 L^J t ^ (.^1 (dil Atjll^ t4 m.xl^Tlj 4_jI arJli 4_u^-jiJl 
tixStJl c ■<■« 4^j tdlj 4 jjJl>. 4_^jijj! 4Jl) (^! (^j (4. j 



^9J9^ ^^soJI |J1 a3jI 


) tiUj (J-cXl ^ ^ 1iLJj_iJI ^_yJI ^L*J1 (j-® 4 nil \ II (JLdJjl 

1 1 ^ ] (^1 .(JjVl Lfcj^^Jo (jl^Lcj (J^j L>-® 4 J nil V l^Tl CjUUojVI jl nilll 

^ 4^jiJl J!U .^xmIj (^y\£. JLqjlluiVI 4juL1 

La L^Lc toljLJulj jLxiLfcuu L^l Lo^ i^cx^lLcu^ j-stj 

Lr^li ^L>.jJlj tjrj^ljJL^I CjLLiS .5 !>, A^j Aj ^ A ij^3 

-I_niVlj rtfil 3jjji 1^11 jf tri'^r <t| jj (3^*^ 

dJu^ (Jj) .4^ijVI cZjt li ni II iOLLj-L-^JLl 

. ^j*^L - LjIj Lo^ - cjLAJJJLI aJJt t4jirttl oLAiJJLl CjLajLtll 

I—ij} '%■ tCjLLl^^l JJl-A ^ii.l V"in>i 9 ijJL^ 03"^ L7^ ^ • ‘ ‘J 

^^JLlII TjU JL^ ^L^IlI^I^ ni I 'VI Lcjt J n II > V 

*j»^L_i-u'^l (_^Ic (3^1—<-u C4^J Cjj-^ h CjH nilVi tjl Ljjijl 

^ya I Jl^LJooJI 3jjLL^ 4 '» j"m cIj^L^ j! i^LLjA t4.^j^ ^jja C^f Jl^ jLl^VI 


Juu c^jLaJLI *~ia Iiijj LaJuc. 3^^ L^! |4 JIjl!I 

(jj.^j-»JI (_).£aaeJ9 1 A, X If- Luaj? ^Jl 3"*tVi il^jL.>. LcJjJ .4 gjl^ U j^-L<ajiJl 

^ jlt > (jl t. n'y j (* Jj* L^I^a IjjLdI CjLLfuj] 

. AAli-Vi^ <L^L^ ,3^^ Cr^ 4l3^i«i<i4 1^ i^jJL>> 4^l£!jeJ 

ill (^41*1) LaJUiC 4u!uJbjJl Lo O*^ ‘ Q^.*^'" ^ 

^jLo ^^1 ^1 t4_i_ujjLl^l CjL i.L3Jl!l ^L3J1)L 4-t^L^1 

MJ V oLa j f U a . i. HniU (JjatlJI (uLUj .^Uumoj jf 4^1^ 

^ocjJL) jIj^Ij oLj^iuVlj Oiilj-lj! jjj^ 3jujl:^I ol^Luu^VLa . (-3^3^ 

(4_I1j|jLj ^ Jflj-ujVl 4 \ n!i 4_iX.Lu^l jLj^I ^J| fjja 

t4jl ^ 11 1 ^^3 • l^Vl 3" >lj ol j<3"<!l jLui^l Ijujljw L^-us ^ a\'\ 

C^^l 4i!uail i4JlijiVl (_yl£. 4 _jL^^| (jSUj 

4.,i ^ l 'Ll ! 4,^^ t 4 U <l1a1jJ1 4JL^J1 ^ 1" 0^^ 1) «5fc4j t4. 


«iai_4J 


. 4-LQjfcl 4 J 1,11 J I^Ti CjIx.J.^3^1 

^LlJI L-fljjUaJl ^ljL-St.lu^l J. ni lt'\\ i4jjU-LoIlJI oVT (^Li (jA 

Llajj 3 juJL£, C7^ 4^tjL3tli-ol J 4 " I IIIJ ijk5L-uVI JJ-^ (J^ ^Jl^I 

I. II JL^J . tin ni^Vl ntllj 4 j>.\ i^il 3^|J^_:^1 4-J-u^ Lj-laiT i I Ju^ 

.4 <111^^3 Ij-^ (3>4J1 CjljM"nii 






J-LOJuJl 4 Am^I JL^ Bjiji;:.L lIIj 4_^LuiJ1 jL^i 
^ 3 !^^ 1-4 j-f> 4 _u 3L^J t»lj) .tiiH (_^lc I Lh^ 

CjI 4,1,1 "lU CjlliSiJI ijub LL4 jL%.lLLdul • oL^elloa^i^lj d ■ q .. J*. t Lt 

1 4..^i_dL-uiJI ■ '>■ ' 1 u 

il)^ 0.3^ tin® •Jl ol ‘ jl—^ 5 jj_x.LjlJ1 

4-^l!i Sjwfl <-j^jJlI 1» ^\In i^, .4 lo .(J^LjJllJ ^ 1 U> H 

0~^3 ^ ^ 3 ^ ‘ t -‘ ^ i^jlII . 

■ L4^j"15^ l^*-^*-^! 0 l lLa -%■ Ly^} ilil^ 

1 V 4,t^rt^Ti d-ubj ^ I iijLa CxjL^ . 4 j 4 trt"!l ^ju& iti tu) 

^JL%IL(^ C-ul^ - I ,.4.(j.lju->i ^J£. U I—a^-L^aj _ lai^ 5jj(^^_uaJLj 

4jjj_us (jr^J ( 31 -^=^ CT^ (^^^LjuuVI j—ju^uji (3^ Ja-*-uj'^l (3.^^-*^l 

4^Li_uJi (2^.4 1 <.i.iU Cr^ i-ii-tu (jj-J-il <^\-LA (J"-^ it-Lllj (^'"■'^ 

ti]LLA^ . Cj^ ) m" >1 ^ 4 xt« 

4_^jjijl Cy^J LjJ I Lr^ O-* 

4JL>.^^1 ^ —i-Ll ^ ^1 I,111! i 3 Jlc. 

^j-4 t^jLj jujlj^I ^L*J1j tU I ^3>‘*^l3 ^3J3' cr^ 4^L_iJl jj)^!r> 

. j. A t C . Jj^ljji Oj-^^ 

IjLwiojl 3^1 Cj_)L$ 1 i4_^L_uJl 4 14 a 3! 4-^Lifu_4 3 jj_c,Ll! 1 4a^^j 
5 i (^Ld jW^ 1 ^Ij ,* <u"> (jy-A ^LL>o :<Lj^LuJI 

^Lxll frLstjl (_y3 Cj^-tiulj! L^La itillj .4-31-^ cijV>U 4 n,\ lU 

Jo-ca-AJl ^_yj3 o' (3^^ L-4^ - t-iiJj JL!Lo 11^ 1 jj-(4^11 oWl ^ 

L?^3 i.4^_j_i-uJl 3L-4-'>> 4 _jLjJl-q ^ t^^La-li Lr^ 

(jr^ 3’^ *" 3^J^ ^ (JT^^ ^J3-^1A3 * 0 ^^ 

j^_ya *4-^^ 1—4^ t OJ-^l Cr^ LuuJ^^ 

5jj-C.LlJl C.<ILuj!j j—(fu-C jj-u-4<jL>Jl 4^11^1 CjLUjIaim 

^ 1-4^ iljL:^ lI^ Wjjj' L>^ Cr^ ^LSlJ' 

lLij»>J11 5jj_c.Ll!I ^-iLIjk£^. l^LiJbj I^L^Ij ^ji <l_uLJ1 c.I^^-:^'^! 

^LlJl La-cu1^ 3LJu-uI 3 ^ ^ 1 J jlL.LiiJI 31-^^1 CajL^ I-41^-^ 

** ^ 

3^0.4 t IS^J^ 4 ) Jta_t-oj ^j 3—*—o a Cj^ ^ C. JL_:^jjj . JljJl.:^! 





il£Li_^L:w cjjJLI—^ ju^ d __.^\\ -^ti ^jlijl->J 1 »<d i JJ.V1 4 uULI d\■» •JI» 

J—^ Cji'L-aE—tJlj 4^_yLL-tj -.^.x c_jj_L:k ^iiLuJ! ti\^ • 11J 

oLjJLJjLftJ Lr-^ ... ^ ■.. Ajl ■ .. 

CjLj^ i ^ rt "T jL?e_Jl 4U<»1^ C1 j1jj_C.Lj (-dLuft (jL^ 4^ <» £■ j^LjJI 
.5jjj (J^ Y • * ^1 ^ ^ <^l^« 11 Sj.j'a- til (jjjLjtill 

4d . ^ t ,1 jlS^Vl jl oVT ,jl (jjJ-C. (Jj-Ij LijLlA 

udjj^l) ^^JLjJI ^O^J) iilJl cr^l 

^j_>Jl (Jj^j>ijj 5 ...al -Ltl 4 4 jlj1jJ1 4jJT ^j.:>iJl (J-ii! (^Crank 

14-i^m 4 jj'LiVl JjLoJl liJL^ jai Jiitllijjl^ ijr^j 4^1jJjJl 

,JS>Jl3 .CjWI ^^4_i.4-4^l CjI j CjIjI^^I 

Taccola cjLjLi^ 1 ^L>. VI V-jls fiLusLlI 

(j3 4_^jjjVl (jji-iSLtl 4 V <>t a 1 iVO j-^:e_j) Martini (|a 1 Lo * 

j^JlII 4i:N-j-d jjl Cm ’v- L^1 ^l^lj . j u\C (j-u-aL>Jl 

(jV ^JLai.ijvl Vj .(jataSLIl Jaj-ilu (j-a V jl^ J-^1 CjLstaiaJLl (J-a-*-l 

LoJjJ .(^j3-j^1 4_^jJL^ ^^j^JlLI jrU-uJ-l^il (^t (JjJ 0,5^ 

.Cu-St-iJl (j^ JU^plLj 5 JljJL>JI CjWI jjL^a La La^ l-3j-»Il!1 
^L_*J1 ^j-a oJLaJLil JL3 ^, 1 j 1 rt "t11 i^l—^1 CjVT ^jl JL_^JJL1 ^j-a ^jl—^ 1 jl 

^LLxll j^dJi. -ljXliJI 1 jub (Ji-a jjL^ t Ljjjl ^\ 

t-jj.j.^>Jl (j-rtls L^Lfl-uJsajj ij^iJl 4_j_iijL_uVl dL^I t_4^1jj »4^UL1 

Ct^ Cj^a"Milj 4 j^j I ti^-l^lll jj-uajiJl Ljjjjl ^j^jt^a CjjI£^ 
jl V ill 4_^LLi I al-v (jl i LkV-J (jyla.<-u^l jj) til (jLjI j1j__l^L 
1 ^ .4—Lja^L.i-uVl 3^Lua_>iJl d . .tat ^ w.<r- nlHH 

^LtJl ^1 4.^111 43(1-^11 dj,r -1 i i^ll CjLS^i .U"ill jL^jl ^ ^Ji^rtll 

jijju>tj liLj>. l>5Lw V^ , Lu^^-_5j 4-Hi rt'i Cx^^l (_^ (^^^Lj-oVI 

15-^-11 ^L>> 1 ^ i II 4—4 IIIMJ .jl Mi"*lVI CLiJL->. 

_a a 11 jj) ^U 4Jl)lj 4 ^ilj^Vl 11 ^J *4 I 111 4.^4j :v. *4 j^lj— ^1 

JLd-jjt ^jLSLajj .(^^-SlsVI jj-j>J,I CjIj 4^jjjVI (j\^l^^JaJl Lil (^_^-i-ul^l) 
i-_3j_<_u L>5 jj 1 (jr^l (^^M-^-oVl ^L*J1 (j-a 4_^LLiil j, \ id^^5> ^LjJl ^Lv Vi 44il S^^SLa 

.4_^JL>. 4-tjuaa 4 ilr VI J-1^ 




ft.jftULutfUI SjLiAaJI ST ■» v*.0iij 


(^1 ^^^3^ 4_A_j_ajJl oLjlS-lJt S , . ..*tl i \_a] 

(jL^J . 4,"(jjL.->J \ jj) tr> »tl Lt^I *■—5 ^V1 

4jji2j 4aj-uLiu1 tJSLilu (jl C?-^ CjVT jUJuJJ 

4_^^LujVI 4..»jLfl L^ ^, 5 -^ ^. 7 ^ CjV^I 

jjL^a ((jI^^ojI ,1lj£I)) t(JL!lll tti (j,i^ *eijjj JLaj 

Cx^jL^Huil^ 14jijl_Sfc.Jl 5_t. L^^tl i 

“ » 

::^i jU^jaVt ^J.U^L^ ^VjJI 

Pyrotecinca ^ ^ ^ 0 i • SlL-u 5j_fl JjV J^>11 j SL-^SL^c-a (Jl 

^Lc. o>Sj 1 j-A i-QjL2 (jl VJ. IoSLaj (Biringuccio 

c^l l^^_(-u j —>^1 (JJ-i oj-5 L- 4 ^ 4 UiM 4» a jyjLlj (^? 4-<UJ-dJl 

^La-^Xl cliWl ji j" Vl |4lb ^1 IjLufujI . i j / A a^^ijLa oMjJUu 

^_yjJI Lb^_usLu:. JJ^o t(^ l*^ 1 11^1 *T 1 (j^ ^jOJ^ ^3^ j-u 

03 j-usLi-fcJl dJLA C*jL£^ Ijj La j ft J—L<ajJI C*jL^ 

Ljfttj A^Lt^t (^^43 Lbjl u-T 1 Lai • L^j! cJ-dlLil 

'-^ t4^^a-Sfcj 4^.j"uJl 

.c^jjSuJI LujLuiI ^Lt^j Luol^^I^I (J 3 V) 

f|^a n\l 'wtl 2j^J 4.^J_^t 4 -C.L-cuJI CxjL^ 

(o5L_fljVi) 4—cL. <.ttJI ^j[3 O^J ^lj_^lj ijj^jj-lJl «jLlafl»j 

^ /f"4 g 1 ^.J1 ^ ^ C7^ 4-j-nfL-fc^Vl cjL^IjJl-'^VI 0-»-t 

olLjl |AJ (Li-^t ^ y 1*1 A lt^L) c , h 4 

drown ^m-u^j (jlli.til Lc-L^ < ^all * ‘•".*^'^) ^ <» 

^a^LscUD ^La 3 4ij.xjij d03 4J1 (jI£ij . whecl 

^jja C7^ Li|^.3&riJil 4Jlj13 (jtji^t (OlLuk Q^3 . J^L^I (jj^i 
tf03 t <Aj^ -*■" 1 j! 1A * ^4 ^LuJI <Ot3j j. j tl ^^4? c^OjJlIXI ^IjjJl 

Lo (jSLifo -lJ-i>-J iJj3j-^\ (j^ .4a£. Iojju jt o^jJLl (j-a 

oLcl Ml 4 ;^4j:^jjua 4 tt j n jf ^1 m aJ i")Lf Lt^JI JJJ~^ ^c^jj oLa^ix. (jLi-^ 


<LJI t^U^I ^1 ^IxbVL (OjL:. ^". J-a ^ U^^tl Ji^jL^JlII 
il^djiJI Cj 13J aUJl .4^tjJl ^li-^i 4..4£l^ba 4j£Li3^ 4^^^^^ 

.4_ixla3 44Luija aIskC. ^^Ljo oLIIula ^ 


Lfau.l j lU) 




^9J9l jaaJI 


JL5jI 4jLl 4-) 4-lj.djJl CjLaIjjlH jl i" c.\ 

_i—jJLj Jo t" ^oSL>ij 4 A _ ^) Oi/J — ^ CjI j (o^jj') 

jIjj Libros del Saber ljLi^ l>AP' cjLcLuj 

CjLc.Lt^l (Jilj JJLo (JT^ J^^W 

(_yjoiLi-uyi ^IjlII Ca^jX. JlLo 4JLft^ CxjI^ ^ A Jtjj V 

Lu^l t A I uVl 4 xLi-iJ 1 ij o tjL^j • j. 1» c. j^jL>Jl 

Jljj Vj I j-*ix (j^ «(jjjL9» _j a-uUI SxLxiJI 

^jja <_Lda-i-uj^ cIjVT LAj-I <^1 4xj) o tu a cjljLij LiJLlA .4A1-A,U 

J^Lo 4_j_A^>LtuJ CjVT CioJ V“tinlj ^_yl^ ^Jei^Ltij CjIj-^ J:^^ 

al. ..i. ..t A oj^ • A ^jLoj Jj^ cA~^ laJLiLuJLI ^ j ^ b (jiiLxl_i^j <jiiIj^^ l?> 1 uVl 
SJLo^ (_^1 jJ 1 lO^Lstlll ^Ldl J:!-^ (0^ 4i^LiJl (j-ujjJlJl 

doLo-i^-t^ Lxl n 11^ ^^-uX (^^l.>tJi 

oIxLl-uIJ djLLLi-uJ>i Ag.i.iiLt-ul ^ «^1 1* ^ 4.ii itlr^i^ LuuJ[^ 

IjlC. Lo^ <3 j*Vj iI^vaU CjIxLlaJI j-a^Lx q-w ^7 I ^"n IjL^ixj . 4. j^ . i lSl^l 
41 duL^ (4 jJuJuI,1 4, j 3 ^Vl t,,^.i.Ltfa.3,)l 

a^UI dilxLJI 

4.^Lo 4_£.Ll^ <—Ojloj ^JL^I (jl JLj^ (jr^l 

cA 4 Jo^L:>^, o (_y5 4.jinjUlj 

(j^ L^ ♦ j ill JLX J^.^ LiuLuj 

t 3 mI (j^j j Ml c (^jL>JI Cy^ j-dLoJl tj>^l 

t -o 'j* ^jlA S A ^ 4.-i.a.u^^ 1 4-^Ult 4 -^VLj (jf 

p 

(jl (j^ ^oiijJLj i^L^l—^ d a 1 o.ili djl I'i <iiU ai,..L.. t A ^ m 3li jl^jj 
djLol£LII (jl <_Jijl 0^1 (j^ j ghj (j^ ' ^boj L%-ix1j 4 rt 
(jljj-i 4_3tjltj dil^^ILd (^A^ cjVjjJI 

^Lx ^o^llLi Ll^jti4.1,i (^ySr .dilj^l L7~^^ 

JuJd>ij L i 1,4>nj^ d (_A 4x1—uj (j^ Ljj^— dj ^ ^ TAO 

(jtj^ 1-A cA^ dlLlX (ji-^ Txij (j^ Ijl^ (j->o J-L.fcLurJl 4 .t 1 oX. 

t Jub (j^ 4 b III HI jl cA~^ .(3^JLli51 4^1 ^ ) II >1 4-xl—o 4 _£.Luj 4Jx-u(Lj (jjji o 




ffcjnlluiUI SjLiuiJI 


(j-a (J^ ^ 4_<_tL«j>. 4 I .iJiU 4 JL?bjl!1 (J_l.Suu_uJL 1 

< h t/~> j * i-Lxj^JLl 4.^IL3 JL^ a'jJt 

Chiming clock 4-c.L_u Ji-4^ 4^^i oj^ ^jf 

. ^j_y£.l_SjJ (_yi£, Cj\ cjI^jJL (jJju] 

q\ *o-^yt oLcLt^l 4 _c.LL^ y\ iHorologium 4 _^qJ^ ^jl 

diLi^iuuo ^j-u-lUI I J-fb Ltftu Jl^^ i4_iS^l£Li^ 4X.L-U jl 4_^La 4_c,L_u 


IIl_A 0,5^ U* ^ «(JC>- (J^ C.3^^ ^ J ^ hl\ ^IjJL^V ^^LlJl 

lJJ^x Uj-jJtj (j-uj^5LlL^,<I ij-1^ ^ \ VV^ ^l£. ^ jl^ 

4_C.L1^ (j^^l—5ej l^-iL^ ^4_^mJ LljL£,L_t-uJl (_^juL-l^ ^jl ^LjlII uLUj c^jj "tK a 

i tLalxj IjJL^ 4 "J ^ ^^ hi i(J.2lllLj jijLJ 4 x.L^ 

tjl (_^j 4 jff •>> \^ 5jLiti ajjt^ .((4»a^j j 4 x.Lu JjlAJLj Cijl^J 

u-Cfci-Lua ^1 Lu: 3J I l-4-il Lc^ tjjLa^l ciUj 0 ^ 

. 4^UL1 CjLli I,111! 4 jL(!ujC JjuilLj 4 I jjii 1 Juk 

LiiJj ^ d-‘^■5 i4_^^Cuj^l L_uL . ..I OjlLl^ Jl^ d ^ Cj^T ^qAju 
j! .(jjl jX\ \ t^j ^1 Libros del Saber ^JS 2U-1^JJ1 4_c.L^^l 

uij-Loj^ t">t ij 4j| (Jj-^ t4jLj^ d lS a 

(_yj3 O^J O^ 4_ii]fljJl tj-A (j| lILIju Ijuual^ 'pi ;^ ' “ 'h 

1".« (I^ 4-1^^^ 4_ijLa diLcLi-u P* L^ Ll).- 1 J pL^ iiA^^ * 4.j^^Ci-u^l 1 I li 11.11 

t_aa-3j jjjl ^Jl 4 d j in ^ ^ t4^ j ljVI 4 i ni 

4-Ld Cj^L^ (^•-di pl^i 4 j 1 j L7^ ^Cj^Ju (3^^ J^ 4-^m a ^ 1 > ..\t 

^jl iciJJj ^j£. ^L-ua_^ . Ljjlji^t (_yh—«_Cg . ..S?l d • A 

j ^cj—lsdI (^JlII Cj^-iJLx Ju (_yic Ldjp^t (_^j Cjj- I »"i )l 

^jl ^'\V j»l-^ jO *(jr^^^ p "nil nl I 11 LjLdl ciUj 

(C^pJI IUI ! 4h i »j L-ai,, Mi'i.^lj ^Lq-jjbVl 4—4 <»H 


4(Jp_j^ P' 4 I tia.i Cjpjp-Ld^ Lai tp-^.m j < <id,ll JL^I pP^ P^ 

. LjppI dJUJu^l 4^]iLL-u^l 4^Lil CjLiiL-iiJlj 4-u3LjJl PjLapi*il Jdj JL^ 
jLii ‘^jjjpp'^l tijL£,L-MJl sjLjud pi t^LjJll 3:jJjJl (,5--i£, ^Lb i i-Luap^ILa 1 1 j 1 
pi_i 4^^L-t_uVl 4.j£i^jpjL^I Ci-apJI I 4 .-{^L-uS^I p-LoLltJI lpdr«dl 

I ^jlapluu pi LljlSLaLi p|^ P-*-^*-^ p-CIiLjlII pVp^^ 



^9J9^ i^! ^jajoJI JIaIuI 


jl^ j f^nc. (JiJlAll Qj-SJI ifiUJLq-iiiJl Ljj-5_^ L^ 

CujL^ cjL^VI ^JLulL^ d ^ ^^^SLuI^LlII 4_^L_uJ1 

^1 ^ ^Iju^ .clil^Li-uJl ^Sj^L^t 4-40^1 dJIIuT 

- “ t.dj_L^| 1 a. i'l^r. t"t^ jU, d jCj \ 4_C.LuJ1 (jI dlj^^ 

^ CjLj^SUI dJUj-dJI 4j^_pJt Cjl-J^^Slii Jl^! 

.(^r'-jILtJi-Lji^! ^c-^^^-»-ulj 4^^ all mU i^jj6 (jr^_ij5^^.^ I 4In i nl^ 

4j.uaid l4.^LjLli^ 4_J_LU^1.^>J I 4 _u;3jLjl!I CjIj : J^LU.J^ i l„ f i rt " ) 1 

CjI j j^--.LiU j . ^jL^i ^j-d jl Ml "i4 Ml 4 L 1 I. ^JL.'*- d lIJI-La 

Lst-juD ^ • “ *"j 4 idLdjJI (3-^Lli 1 ^.jQ^ <L3j(^jUfl 4 _j_j_*!u.>J 1 L*J 1 

4 ^^ '4Xj...MCT 1 jji^*tl c^jL^ 4_4jLtJl jj)(ti"^Tl^ jl j"'w V 

L^-ua l-i>^t 1 j)? 4 j-a t4 jU < l-JJj^l 4 j^ 4jtjLi jjSa ^ L^l 

L^jLc. l^.Ltl'W \-J^ . "JlJ3^^ O^ jj^Lt-U 

• j mC . tixlliil U >^1 

^ r jjc ^ 

Ij .,. 1 -^ TTo >=tj) Vilard de Honnecourt f^-^j 

jjuLLo Ijla ^ Liiut^ (Leonardo tJj*^ 1 a !“<a 

^ * L ^Lc. 4 ^ LjjjljJl J-i^ oijUii 
4 jl 4_^ ■ ..^1 jj^.f^tll 4^^!^ CjJ-tlijI JLi)^ . 4__y£Lj_i_u^iSLll (—JjJlJI 

1’i 4 jj-iDV! 4 Us 1 AjuL■•*<*1 4 j5L4j Vj iSavoy Alps [j;^^_^Li_uJI 

L ■ .. T ■ U. ..j CjjI^ 4jJj 4_Lii%. CjLiiu JLS CjjI^ I jj (jij> I tt'^H 

. j-i'T 4 jl^ (^1 (j^ ^ (jr^ ” t-dJjJ 4-3t-tfujJll 4 _yA 

4 _yJr C^ WJ'JJ' (Jf^ iJj* jLd-B 4 IiUU Lai 

Faustus ,j-u_^_jJulj—^ "i t^ ^o^o ^L-xJi 4 _yJl 4 _st^lj **^3-^ 

s 

4 t^d^"n jl)Jl>J 1 jjl ixj^d ^jV "1 ,mj L 4 -La-<.^Ti 1 jub (j^j (Vcrantius 

ijfA ~| rt n ^ CjLUjL^ 4_Cj_4_:sc_« . i i^jL^- t - U (j^J-t^ll 1 (*) 

4 _i_u^ jj? Aji . ~i 1 a._u\ ~ I 111 4 _i_ 4 Jki j Album i ^ l^rt •wj 4 ^ Vov j_yj->- ^ ^ o 

4^1 Cjli) iJliLcLwij 4 jLLi,i.>[, 1 j 4 4 djLdi^^t jij-A Cj^'\ ^ ^. 7 ^^ 4 j'<d “«11 CjLLsjI^ V <lU 

. ^LtJi ‘ (_^.l4.«."J^ j j.4~.<*ib 4.>-Lt^b <±)^^l (j**^ 

4_iJUdL>JI d.,JH 4 ^ \ lO * 4 i.., ^4_-%. CjL)I_uJ! i^jja rtH |«1*J1 jlL^^ 4 

. j ^ ^ ^AA j _i4 ^ 1 * A •.ijji^jj 4 j 4J1 ]Llj> jjiU 

4_Ji_io ^ SjLsc-jJl ■ ' 4 ^ ^ 1 ^v _ ^A ^ ji^^ j,' ^ 1 ^ ) Trajan (*♦) 


4_iJUdL>JI 




6«^UjuiU| 6jlaikall ^ <>■■■» (O^bJI 


j3jLIj J-SeJ ^ ljuA (_J!l-fl ryil <LuJo;^Vi ^jjJjCJ 

jjL-uuJl Lr^J (^>^1 i-lUj (J^L^ Wjdj' 

t^JtJjL^ (Jxu^LtAij 4 rtitll 4j n jj (,ti.'>ll ^i^LflJ IjJujl (_yJ| cAi^j 

l ^-. il '^ it I Jl A d I ^ ..1 ■.■■.. tl ^ ^ ... -^ Jji ^ 1 —* iu ] 

^ A * ^ VI <jijIj^_jl!1 ( J -c- ^Tq 3^* *^ ^ *(* Wi\ 4uum 

dilj (>aj .Massachusetts Merrimac (_yk. 

l1)IjVjJIj WjOJ^ 4 fl,U U JJ ‘ “ ij-^ JjJULit ^^.Cuj! Ijlc.Lux^ 

IJlA (.I—JujV ^.1 »4oVi ^ dJLSfcjJll 

. JLaj ^c-uaoJ ^ (JLojjVI ^ jt L>^ i^tl 

d j ■4.4 vLj 4J j t, 4 4-^ii_tj/J jj < n.y 4 ij. Jl a 

i^^LiII Jdua-aJI ^_yj3 .3 jL.4i • \\ (2>^J frLlJt 4. mA'tA 

^_yl£, 1 4v. k->>l t^jljjJ jj) xi.'i^tl ajJb JH 4 4 ^ a ^-iL-o jIjT tiJU-A 

^ ^ ^TA ^Lc. Sjt£. (j-uljSl l1(jI^ <^jl j"iL$ _ I _ (J^ j 111 jJtj i(J^Vt 
\ • • ^/^ • • A tjryal ti ] (^^IlSjJLj 5j, LxxS 11 o,\. - A (J^niH j_lajl) 

j 1 111 W frLfujJ . i ^£,1 1 \ ^Ao/^A i (j^LjiJlj ji^^JLS - I - (J^ g^Uirtlj 

J„c oli * 4 , 1I I CA lLU j ji " 1 - ! - 

(jl . 4 ^,‘^LjJI LAjLjt 4_^LufL.j_uil j^. 1 <i-:^,h i-A-iiC Ij 

V ^i’lj ■%■ t4.aL^Vl CjULi^^) oLaLc^ >k jC t 4 i 4^LfcijVI j|j..i II 

j)l - 4^Liiijj L^l-j < iiV . jJ.4."->i.U 1 (J^l£L!Lj ji j j Mi"itl djl^l 1^ J 1 Artj 

^jj Lut VJ .4 ^jl 4 (j-ut^t (_yl£. jl 5 a^LjiLijJt jj* n ^ ti jijij 
J rcLii't *h\tl I .-LA (JiLo (juiLufI ol^ j. 1 inii*i.tl (j^ 4i.uili.u 

^iSijJI t jLdJtil ^1 jlc-Luij 

u^i "1 ^tj (jljJ jijjjl. 4 tl.l m.l I^U t rt n Vj j)l tClil —L^l—wVt 

J^-oaJI (J4 T?-*it 4lj^j 4 4^ jiu L)^ 4 jLajyaJI Cljl^ijJul£L!l 

SL^U-Vl oLLkkil c.ij^-i,,...!^! ii-dJj (_ylc. SjL^ .4^^IjJ1 i rt uns 

a * 

4j^|j t Jj rt r ^Liiijl iiiH (jS!j iLjL^Ij 

4^^j_^| 4 a^ 0^3 .44.lH'‘uiI oL^LwiXI tiilj 

.c^JlII JLi»Jl (JLi^jJ (_yJi j-i^S Jl^ (_yJJ fSj^ 



Ijgjgl ijJI ^joILihUI JIaIUI 


Juua I^J-<LU JlS-JuII jjlS 

f i t_7^l Jij-S-JiJI dJLA Jj_/o JJL-tJ • i — ^ Jj ' d ^ ^ \> 

J^jjj ^_yja i^ i a (JjIjVI 4h I .(itl JLjxjj AV^ j (IrV ^ 

>* L>* tji Ijl^ j 

*» “ l«" 

. jl2jl!I (J^U Culd (^fidLuaJjt ^lLoL^I ^LuJLI Cltld ^l“4.:q 

(5^_aL 2J1 (_yjs ,i.ac. (Jj_u4j^ <L4 jL^ dJL^ dJUb 

J. .< nS^ rt f 'J~i-^ ‘^-‘^ LAjJl^ ^XuoLa ^Li4i 4J A^Y ^Lc, (^*^1 

. Ijub jjLstxi/lS' — I - (_j_^ 

t(j^ljJLl n ^^-^_j| j J-JL-U3^l ^.jl^ >JI 4 .J <<i ,j.!i 

JLi^t ^^yJa ^LLudI JJl:>- Lt^I Jl^^I (J^:>-Jl1 ^ * *"" 

l^j_(_u ^_jJ| 4^L4-yLc*Jl (3i>^ L>^ *—‘tP' U>-^l 

LiJLijb CjjL£j - Ljj^—Sj ^ ^ * ^Lc. ((^^;,_iJLa|» ^_yJj (J n"jl ^ lj 

tiUj j ^1 

ji 1^ rtiil! 4, <**j,i^TI SLu JL>.jl j-lSJLl (J^jJl c.*j|^jfc 

i I ) J—« I ..IL. 3 C. ^ ^ JL» ^ ^ • V ^ 4-Llm I—^ _* _J^ 3 ^Jl) 

^ ^ ^ Y • ^1 _ c. L^jLi-j ^ 5jljJ_ :^l 5 ... 

Abbot Syger Sjl^ (^\ ^ M T • ^Lc. .Cluny 

^ To I—* 3^ < rt11 1 1 -uj^^-AJI I .L 1 /JJ ^l_ui 

4 4, i ii M i ^ Jj! Lo 4 ^ I i(.„U^x ^ ^jjLuJlj Lclu) ^ ^ ^ 1 i J 

. S^int - Denis ^_^.<m /j j ^L*-^ ^ ^^ 

4.i^l^ tCuljJb L&Jijj? (,7-^1 lIsI 3i!l (jAju ^ ^■ ■■' cuLa^Lc, ciJll^ 

IjL^ (jr^Lx^Li^l ^IjL^eluuil ^! . JU^ll J St Tl Jo^lj (3 ^^-ajj Lc 

.lLU j CjL^V cLILLa 0^ oL^ ‘ 4jl^ JljJI ^cjj ^ 

^LSjI (J-LA^fcH! L>JLjU 3 ^ ^ jStJl 1 Jub ^1 J i"^-i 4—^Lj 

Ji j . S tH "n \, tiUi) i 4 ,>|| dlaj ^1 3j-j.. i fT 

c.t^ l^ I <1^I ^^-4-ui-Lf^ a ^JL)f JlSJ .^LdJ^b! 4JL4-3^ jt^-- ti 
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